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ABSTRACT
This document constitutes the final report of work done by Prewitt and Associates, Inc.
(PAI), under a contract from the Texas Department of Transportation (TxDOT) to provide archeological
services in four TxDOT districts—Abilene, Brownwood, Fort Worth, and Waco. Under this contract,
PAI completed Impact Evaluations and Surveys to assist TxDOT in meeting the requirements of
their Memorandum of Understanding with the Texas Historical Commission and a Programmatic
Agreement between the Advisory Council on Historic Preservation, the Federal Highway
Administration, the Texas Historical Commission, and TxDOT. The contract began on 26 September
2003. A total of 77 projects were conducted.
The 77 projects consisted of 25 Impact Evaluations and 52 Surveys. Combined, these entailed
efforts at 52 bridge replacements, 14 road realignment or widening projects (many also involving
bridge replacements), 1 new road construction project, 1 hike-and-bike trail construction project, 5
projects involving upgrading or replacing existing culverts, 1 project involving construction of drainage
improvements, 2 unspecified road maintenance or improvement projects, and 1 project involving
replacement of an interstate highway interchange.
Of the 25 Impact Evaluations done, 8 led to recommendations that survey could be needed
before construction. In 4 cases, the need for survey depended on whether new right of way would be
acquired, which was unknown when the Impact Evaluations were done. The other 17 Impact
Evaluations resulted in recommendations that no survey be required before construction based on
the limited potential for sites with good integrity. Of the 52 Surveys done under this contract, 9
investigated six newly recorded and four previously recorded sites; eight of the sites are prehistoric,
and two are of historic age. Four prehistoric sites were recommended for testing to assess eligibility
for listing in the National Register of Historic Places and designation as State Archeological
Landmarks, and one historic site was recommended for archival and oral history research. The other
43 Surveys did not find any archeological sites.
All artifacts collected and records generated by projects done under this contract are curated
at the Texas Archeological Research Laboratory (TARL), The University of Texas at Austin. Artifacts
were collected from five sites (41BQ285, 41CV1636, 41HM53, 41LT307, amd 41SV4). Those from
41HM53 and 41SV4 are from State-owned lands and thus are curated in a held-in-trust status at
TARL. The artifacts from 41BQ285, 41CV1636, and 41LT307 are from private lands and are curated
in a non-held-in-trust status.
vii
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INTRODUCTION AND ENVIRONMENTAL
BACKGROUND
PROJECT SUMMARY
This document constitutes the final report
of work done by Prewitt and Associates, Inc.
(PAI), under a contract (#574XXSA002) with the
Texas Department of Transportation (TxDOT)
to provide archeological services in four TxDOT
Districts—Abilene, Brownwood, Fort Worth, and
Waco—in the central, north-central, and north-
western parts of the state. The contract began
on 26 September 2003, and the last work autho-
rization, for preparing this report, was issued
on 26 April 2006. During those two-and-a-half
years, fieldwork was done under 32 work autho-
rizations (30 under Contract #574XXSA002 and
2 additional work authorizations under Contract
#575XXSA006 to finish up work started under
the other contract). Texas Antiquities Permit No.
3243 was issued by the Texas Historical Com-
mission to cover the work done under these work
authorizations.
Under this contract, PAI completed Impact
Evaluations and Surveys to assist TxDOT in
meeting the requirements of their Memorandum
of Understanding with the Texas Historical
Commission and a Programmatic Agreement
among the Advisory Council on Historic Preser-
vation, the Federal Highway Administration, the
Texas Historical Commission, and TxDOT.
TxDOT defines Impact Evaluations as “on-site
inspection . . . documenting existing impacts or
other conditions which may preclude the pres-
ence of intact archeological deposits within the
project area for a proposed Transportation Ac-
tivity.” Impact Evaluations are thus an initial
step to determine whether survey of a particu-
lar area is warranted, given the anticipated ef-
fects of the project, the existing level of
disturbance, and the likelihood of archeological
deposits in good context.
TxDOT defines Surveys as “archeological
field work . . . of a proposed Transportation Ac-
tivity to locate archeological remains, if any, in-
cluding on-foot examination of the surface,
shovel testing, and subsurface trenching by
mechanical means where appropriate.” As de-
scribed below, PAI completed 77 projects involv-
ing 25 Impact Evaluations and 52 Surveys. No
surveys included formal geoarcheological evalu-
ations. Most of these projects focused on loca-
tions where bridges will be replaced. Other kinds
of Transportation Activities included road-
widening projects, upgrading or replacing exist-
ing culverts, drainage improvements, construc-
tion of a new relief route, construction of a
hike-and-bike trail, unspecified road mainte-
nance, and reconstruction of a highway inter-
change.
During completion of these work authoriza-
tions, 10 newly discovered or previously recorded
archeological sites were investigated. All arti-
facts collected and records generated are curated
at the Texas Archeological Research Laboratory
(TARL), The University of Texas at Austin. Arti-
facts were collected from five sites: 41BQ285,
41CV1636, 41HM53, 41LT307, and 41SV4.
The body of this report consists of three ma-
jor sections. A brief characterization of the envi-
ronmental setting of the four TxDOT districts
follows this introduction. Four synopses of Na-
tive American culture histories are presented
next. The first focuses on the central Blackland
Prairie in the eastern Waco District. The second
deals with the northern and northeastern por-
tions of central Texas—the eastern Edwards Pla-
teau and adjacent Blackland Prairie margin, the
Llano Uplift, the southern parts of the Grand
Prairie and the Eastern and Western Cross
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Timbers, and the southern edge of the Rolling
Plains—and encompasses the central and west-
ern parts of the Waco District, the southern part
of the Brownwood District, and the southern
edge of the Fort Worth District. The third dis-
cusses the northern Grand Prairie and Eastern
and Western Cross Timbers and adjacent east-
ern margin of the Rolling Plains of north-cen-
tral Texas; most of the Fort Worth District is in
this region. The final culture history section
deals with the central Rolling Plains of north-
west Texas, encompassing the Abilene District
and the northern part of the Brownwood Dis-
trict.
After the culture history synopses is a sec-
tion summarizing the work done under this con-
tract that discusses the methods employed in
the Impact Evaluations and Surveys and evalu-
ates their effectiveness. It also presents tables
listing the Impact Evaluations and Surveys and
their topographic and geologic settings, soils,
land use, and presence or absence of archeologi-
cal sites. Existing disturbances that affected the
potential of project areas to contain sites with
sufficient integrity to be eligible for National
Register of Historic Places listing or State Ar-
cheological Landmark designation are listed and
discussed. The sites investigated are described
next. This section also provides an evaluation of
the need for survey based on the results of this
project. A references cited section and two ap-
pendixes follow the body of the report. Appen-
dix A is a glossary of technical terms, and
Appendix B (on CD-ROM) contains the letters
and reports submitted to TxDOT for all Impact
Evaluations and Surveys done under the con-
tract.
ENVIRONMENTAL SETTING
Geology
The Abilene, Brownwood, Fort Worth, and
Waco Districts cover a 39-county area in cen-
tral, north-central, and northwestern Texas. The
southeastern portion of this four-district area
lies within the Western Gulf Coastal Plain physi-
ographic province, the western and northwest-
ern portions lie within the Great Plains province,
and a small part of the northern portion lies in
the Osage section of the Central Lowlands prov-
ince (Fenneman 1931, 1938). The intersection of
these three physiographic provinces has had an
interesting and dynamic geologic history (see
Spearing 1991).
Geologically, the four-district area straddles
a deep-seated fracture zone and site of past oro-
genic events that separates the stable continen-
tal interior to the west from the subsiding Gulf
basin to the east and southeast (Hayward 1988a,
1988b). The early geologic history of the area is
evidenced in the rocks in the southern part of
the Brownwood District. Tectonic events during
the Precambrian metamorphosed sediments
deposited along the margin of the continent into
gneiss and schists, which later were penetrated
by intrusive granitic rocks. Marine transgres-
sion during the early Paleozoic followed, and
sandy sediments were deposited along the edge
of the sea. Farther to the east and southeast,
limestones and dolomites were deposited in the
deeper open waters. Continued transgression
covered the earlier rock units with extensive
dolomites, limestones, sandstones, and shales,
which now form the tilted flanks of the Llano
Uplift. Toward the end of the Paleozoic (Penn-
sylvanian), the Ouachita Mountains rose along
the margin of the continent due to tectonic
events related to formation of the superconti-
nent Pangaea. The rise of the Ouachita Moun-
tains along this zone in the Paleozoic resulted
in the deposition of clastic sediments and car-
bonates on a broad shelf along the margin of the
Permian Basin southwest of the four-district
area. These sediments formed the Pennsylva-
nian and Permian rock units of the western and
northwestern parts of the project area. These
sandstone, mudstone, and limestone units dip
and become progressively younger toward the
basin.
Later during the Cretaceous period as the
Gulf of Mexico formed, clastic sediments and
carbonates were deposited over the worn-down
Ouachita Mountains and late Paleozoic rocks,
and along the broad marginal shelf of the Gulf
basin. The Lower Cretaceous sandstones, mud-
stones, limestones, and marls found throughout
parts of the Abilene, Brownwood, Fort Worth,
and Waco Districts represent cycles of marine
transgression and regression throughout the
period. By Upper Cretaceous times, infilling of
the Gulf basin and shoreline progradation pre-
dominated, as evidenced by Upper Cretaceous
sandstones and mudstones throughout the east-
ern parts of the Fort Worth and Waco districts.
Marine regression and shoreline progradation
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continued during the Tertiary and Quaternary
and are represented by various sandstone and
mudstone units present in the eastern parts of
the Waco District.
Natural Regions and Vegetation
The different rock units have a major influ-
ence on the topography, flora, and hydrology
across the four-district area. Eleven different
natural subregions lie within the area due in
part to these lithological variations (Figure 1).
These 11 subregions are the the Oak Woodlands,
Eastern Cross Timbers, and Western Cross Tim-
bers of the Oak Woods and Prairies region; the
Blackland Prairie and Grand Prairie of the
Blackland Prairies region; the Live Oak-Mes-
quite Savanna and Lampasas Cut Plain of the
Edwards Plateau region; the Llano Uplift region;
the Escarpment Breaks and Mesquite Plains of
the Rolling Plains region; and the High Plains
region (LBJ School of Public Affairs 1978).
The Oak Woodlands subregion encompasses
the far eastern margin of the Waco District. The
Eastern and Western Cross Timbers cover the
eastern and central parts of the Fort Worth Dis-
trict, small parts of the northern Waco District,
and the east-central part of the Brownwood Dis-
trict. The Blackland Prairie subregion covers the
eastern parts of the Fort Worth and Waco Dis-
tricts, while the Grand Prairie subregion extends
through the central and eastern portions of the
Waco and Fort Worth Districts, respectively. The
Lampasas Cut Plain subregion is limited to the
southwestern portion of the Waco District, the
southeastern and central portions of the
Brownwood District, and the extreme southeast-
ern corner of the Abilene District. The Llano
Uplift is limited to the southern part of the
Brownwood District. The Mesquite Plains sub-
region covers most of the Abilene District, the
northern and western portions of the
Brownwood District, and the northwestern cor-
ner of the Fort Worth District. The Escarpment
Breaks subregion and the High Plains region
are limited to the extreme western portion of
the Abilene District.
The modern plant communities vary from
subregion to subregion. The Oak Woodlands sub-
region consists of overcup oak, post oak, and
black hickory deciduous forests, and bluejack
oak, pine, post oak, and blackjack oak decidu-
ous woodlands (Diamond et al. 1987). The flora
of the Eastern Cross Timbers consists of decidu-
ous forests of post oak and black hickory, and
post oak and blackjack oak woodlands, while the
Western Cross Timbers are primarily post oak
and blackjack oak deciduous woodlands (Dia-
mond et al. 1987).
The Blackland Prairie subregion consists of
tall grasslands (dominants greater than 1 m tall),
primarily little bluestem and Indiangrass, with
riparian deciduous forests of sugarberry and elm
(Diamond et al. 1987). The Grand Prairie subre-
gion is a mixed grass prairie dominated by little
bluestem and containing isolated live oak
mottes, junipers, and mesquite savannas (Hay-
ward et al. 1996).
Plant communities of the Lampasas Cut
Plain include deciduous woodlands of Texas
oak and riparian deciduous forests of sugar-
berry and elm (Diamond et al. 1987). The flora
of the Balcones Escarpment is a complex mo-
saic of bald cypress, sycamore, sugarberry, and
elm deciduous forests; juniper and live oak
evergreen woodlands; and lacey and Texas oak
deciduous woodlands. The Live Oak-Mesquite
Savanna of the Edwards Plateau consists of
riparian forests of sugarberry and elm, ever-
green woodlands of juniper and live oak, de-
ciduous woodlands of lacey and plateau live
oak, and deciduous shrublands (greater than
26 percent canopy cover of shrubs less than
0.5 m tall) of Mohr’s shin oak. Short (domi-
nants less than 0.5 m) to medium-tall (domi-
nants 0.5–1.0 m) grasslands of curlymesquite,
sideoats grama, blue grama, and buffalograss
also are part of the Live Oak-Mesquite Sa-
vanna plant community. Riparian deciduous
forests of sugarberry and elm and deciduous
woodlands of plateau live oak characterize the
Llano Uplift region.
The Mesquite Plains subregion of the Roll-
ing Plains contains riparian deciduous forests
of sugarberry and elm and evergreen
shrublands of Harvard shin oak, oneseed juni-
per, redberry juniper, and sandsage (Diamond
et al. 1987). Deciduous shrublands of Mohr’s
shin oak, medium-tall grasslands of little
bluestem and sideoats grama, and marshes of
saltgrass also are part of the plant community.
Floral communities of the Escarpment Breaks
subregion include riparian deciduous forests of
sugarberry and elm; evergreen woodlands of
Rocky Mountain juniper; evergreen shrublands
of Harvard shin oak, oneseed juniper, and
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redberry juniper; deciduous shrublands of
Mohr’s shin oak; and marshes of saltgrass.
The High Plains region consists of Harvard
shin oak, oneseed juniper, redberry juniper, and
sandsage evergreen shrublands; medium-tall
grasslands of sideoats grama; and short grass-
lands of blue grama, buffalograss, and tobosa
(Diamond et al. 1987).
Major Drainages
The major drainages within the four-district
area are the Trinity, Brazos, and Colorado Riv-
ers (Figure 2). Two major branches of the Trin-
ity River, the West Fork and Clear Fork, flow
through the Fort Worth District and merge with
the Elm Fork to form the Trinity River just east
of the Fort Worth District. From here the Trin-
ity River flows southeast outside the four-dis-
trict area.
Within the Fort Worth District, the branches
of the Trinity River all contain Holocene allu-
vium below floodplains that are up to 1 km wide.
One of the larger branches, the West Fork, has a
narrow floodplain (less than 1 km), and no Pleis-
tocene terraces are mapped as it flows south-
east across Jack and Wise Counties (Hentz and
Brown 1987; McGowen et al. 1967). However, as
it enters Tarrant County it flows south and then
abruptly turns eastward to flow through the City
of Fort Worth; it is along this stretch that exten-
sive Holocene and Pleistocene alluvial surfaces
are mapped (McGowen et al. 1972). Several
tributaries of the West Fork flow southeast
across Wise County (Big Sandy Creek and
Denton Creek) and northeast across Johnson
and Tarrant Counties (Clear Fork and Village
Creek). Holocene floodplains averaging 1 km
wide are mapped along these tributaries, as well
as remnants of Pleistocene terraces (McGowen
et al. 1967, 1972).
Branches of the Brazos River head west and
northwest of the study area. Its tributaries, the
Double Mountain Fork and Salt Fork, flow across
the northern portion of the Abilene District, con-
verging in Stonewall County. From here the Salt
Fork flows northeast and exits the Abilene Dis-
trict. Another major branch, the Clear Fork, be-
gins in the central part of the Abilene District
and flows east and northeast merging with the
Salt Fork just north of the Brownwood District
to form the Brazos River. From this point, the
Brazos River flows southeast, reentering the
study area in Palo Pinto County of the Fort
Worth District. It continues to flow southeast
across Parker, Hood, and Somervell Counties of
the Fort Worth District. It enters the Waco Dis-
trict flowing southeast across Bosque, Hill,
McLennan, and Falls Counties.
From the City of Waco upstream to the
confluence of the Clear Fork and Salt Fork of
the Brazos, the Holocene floodplain of the Brazos
River is very narrow (if not absent), and at Lake
Whitney and Possum Kingdom Lake it is below
the surfaces of the flood pools (Brown et al. 1972;
Hentz and Brown 1987; McGowen et al. 1972;
Proctor et al. 1970). Pleistocene terraces are ex-
tensive along this stretch of the Brazos. Down-
stream from Waco, the Brazos River enters the
Gulf Coastal Plain, and the Holocene floodplain
is ca. 6–7 km wide and bordered by segmented
Pleistocene terraces (Proctor et al. 1970). Dis-
sected remnants of higher gravelly Pleistocene
terraces are also sporadically located along the
upper slopes of the Brazos River valley.
Several large tributaries of the Brazos
traverse the four-district area. In the Abilene
District, large tributaries with mapped Holocene
alluvium are the Clear Fork and Salt Fork. The
Clear Fork has a floodplain that is less than 1.0
to 2.5 km wide and is rarely flanked by Pleis-
tocene terrace segments (Brown et al. 1972;
Eifler et al. 1974; Hentz and Brown 1987). Tribu-
taries of the Clear Fork with mapped Holocene
alluvium traversing the Abilene and Brownwood
Districts include Buffalo Draw and Alkali, Bit-
ter, California, Cedar, Cottonwood, Deadman,
Elm, Foyle, Gonzales, Hubbard, Lytle, Mulberry,
Noodle, Plum, and Sweetwater Creeks.
The Salt Fork has a floodplain that is less
than 1 to 2 km wide. Segmented Pleistocene ter-
races are present along the Salt Fork but are
not common (Eifler et al. 1967). Tributaries of
the Salt Fork with mapped Holocene alluvium
traversing the Abilene District include the White
River, Duck Creek, Croton Creek, Double Moun-
tain Fork, and North Croton Creek.
From the confluence of the Salt and Clear
Forks of the Brazos downstream to the City of
Waco, several Brazos River tributaries within
the Brownwood, Fort Worth, and Waco Districts
display mapped Holocene alluvium. These tribu-
taries include the Nolan and Paluxy Rivers and
Aquilla, Big Caddo, Big Cedar, Childress, Dry,
Keechi, Kickapoo, and Palo Pinto Creeks (Brown
et al. 1972; McGowen et al. 1972; Proctor et al.
6Archeological Impact Evaluations and Surveys
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7Chapter 1: Introduction and Environmental Background
1970). Floodplains of these drainages measure
less than 1 km to just over 1 km in width. The
larger streams such the Nolan and Paluxy Riv-
ers and Palo Pinto, Aquilla, and Childress Creeks
display small remnants of Pleistocene terraces.
At Waco and downstream to the southern
edge of the study area, the North Bosque and
Leon Rivers enter the Brazos River. The North
Bosque River heads in Erath County in the Fort
Worth District and enters the Waco District in
Hamilton County, flowing southeast and east
through Hamilton, Bosque, and McLennan
Counties before entering the Brazos valley. Its
Holocene floodplain is ca. 1 km wide and bor-
dered by a few small Pleistocene terrace seg-
ments or the bedrock valley wall (Brown et al.
1972; Proctor et al. 1970). Tributaries of the
North Bosque River with mapped Holocene al-
luvium include the South Bosque, East Bosque,
and Middle Bosque Rivers and Green, Duffau,
Meridian, Neils, and Hog Creeks (Brown et al.
1972; Proctor et al. 1970).
The Little River is formed from the
confluence of the Leon and Lampasas Rivers and
flows southeast across Bell County of the Waco
District before exiting the study area. The Ho-
locene floodplain of the Little River is ca. 3 km
wide and bordered by large segmented Pleis-
tocene terraces along most of its course (Proctor
et al. 1981). Near its confluence with the Brazos,
the Little River’s floodplain is 5–6 km wide.
Tributaries of the Little River flow east, north-
east, and southeast across the southern part of
the Waco District (Proctor et al. 1981). The larg-
est tributary, the San Gabriel River, has a Ho-
locene floodplain up to ca. 0.2 km in width that
is flanked by segmented Pleistocene terraces.
Other tributaries with mapped alluvium include
Knob, Darrs, Donahoe, Big Elm, Sandy, and Pin
Oak Creeks (Proctor et al. 1981).
The Leon River heads in Eastland County
of the Brownwood District and flows southeast
across Comanche County to enter the Waco Dis-
trict at Hamilton County. From here it contin-
ues southeast across Coryell and Bell Counties
(Kier et al. 1976; Proctor et al. 1970). It merges
with the Lampasas River in Bell County to form
the Little River. The Holocene floodplain of the
Leon is ca. 1 km wide and bound by Pleistocene
terrace segments or the bedrock valley wall.
Tributaries of the Leon River with mapped al-
luvium in the Brownwood and Fort Worth Dis-
tricts include the Sabana River and Indian,
Resley, Holmsley, South Leon, Warren, Copperas,
and Armstrong Creeks. (Kier et al. 1976; Brown
et al. 1972). Tributaries with mapped alluvium
in the Waco District include Plum, Coryell,
Henson, Owl, and Cowhouse Creeks (Proctor et
al. 1970).
The Lampasas River begins in Mills County
of the Brownwood District and Hamilton County
of the Waco District and flows southeast through
both districts. It then flows east and northeast
across Bell County where it merges with the
Leon River to form the Little River. The
Lampasas River has a relatively narrow Ho-
locene floodplain averaging less than 1 km in
width (Kier et al. 1976; Proctor et al. 1981). Small
Pleistocene terrace remnants flank the flood-
plain along some segments of the river. Tribu-
taries of the Lampasas River with mapped
alluvium in the Brownwood District include
Bennett, Simms, School, Lucy, Sulphur, and
Mesquite Creeks (Kier et al. 1976). Tributaries
with mapped alluvium within the Waco District
include Rocky and Salado Creeks (Proctor et al.
1981).
The Navasota River begins in Hill County
and flows southeast across Hill and Limestone
Counties of the eastern Waco District. Small
remnant Pleistocene terraces flank the flood-
plain, becoming larger and more common along
the river’s lower course south of the study area.
Larger tributaries of the Navasota River with
mapped Holocene alluvium in the Waco District
include Christmas, Steele, Faulkenberry,
Blummers, Big, and Sanders Creeks (Proctor et
al. 1970).
Several smaller tributaries with mapped
Holocene alluvium enter the lower course of the
Brazos River from the City of Waco to the south-
ern boudary of the study area and include
Tehuacana Creek, Cow Bayou, and Deer Creek
(Proctor et al. 1970).
Headwater tributaries of the Colorado River
begin west and northwest of the four-district
area, coming together in Borden County of the
Abilene District. It flows east and then south-
east across Borden, Scurry, and Mitchell Coun-
ties of the Abilene District before it exits the
study area. The Colorado River reenters the four-
district area in Coleman County of the
Brownwood District, flowing eastward and then
southeastward across the district.
In the headwaters area of Borden County, the
Colorado River Holocene floodplain is 1.0 to
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1.5 km wide, lacking higher Pleistocene terraces
(Eifler et al. 1974). To the southeast in Mitchell
County (Abilene District), the Holocene floodplain
narrows and large segmented Pleistocene ter-
races border the Colorado. Tributaries of the Colo-
rado River along this stretch of its course with
mapped Holocene alluvium include Beals Branch,
Big Silver, Bull, Gold, Grape, Kate, Red Bank,
Rose, Wildcat, Wildhorse, and Willow Creeks.
The Holocene floodplain of the Colorado
River is less than 1 km wide as it reenters the
study area and flows across the Brownwood Dis-
trict (Barnes and Rose 1981; Kier et al. 1976;
Proctor et al. 1981). Along some portions of this
stretch, Holocene deposits are not even mapped
or lie under the conservation pools of the high-
land lakes. Pleistocene terraces are mapped
along the western portions of this stretch of the
Colorado but are nearly absent as the river flows
through the narrow valleys and canyons of the
Llano Uplift and Balcones Canyonlands. This
portion of the Colorado River, from Coleman
County to the City of Austin, has many tribu-
taries with mapped Holocene alluvium. Within
the Brownwood District, these include Antelope,
Bluff, Bull, Cherokee, Clear, Cow, Corn, Deep,
Elliot, Elm, Home, Nabors, Panther, Saddle, and
Salt Creeks (Kier et al. 1976).
One large tributary, Pecan Bayou, merges
with the Colorado River along this segment of
its course. Pecan Bayou begins in Callahan
County of the Abilene District and flows south-
east across the Abilene and Brownwood Districts
to meet the Colorado River in Mills County. The
Pecan Bayou floodplain ranges from less than
1 km to almost 3 km wide (Brown et al. 1972;
Kier et al. 1976). Pleistocene terrace segments
flank portions of the floodplain but are rare. In
the Abilene District, tributaries to Pecan Bayou
displaying mapped Holocene alluvium include
Middle Fork Pecan Bayou, Clear Fork Pecan
Bayou, and Crooked Creek (Brown et al. 1972).
In the Brownwood District, tributaries display-
ing mapped Holocene alluvium include Red
River and Blanket, Brown, Doudle, Greenbriar,
Hog, Jim Ned, Little Pecan, Mullin, Pompey, Salt,
Steppe, and Willis Creeks (Brown et al. 1972;
Kier et al. 1976).
Paleoenvironments
Paleoenvironmental data are basic for un-
derstanding the nature of prehistoric human
adaptations. Such data not only provide an un-
derstanding of the environmental contexts in
which cultures existed, but may also provide an
understanding of the natural processes respon-
sible for the formation and preservation of the
archeological record. A variety of proxy evi-
dence—such as pollen records, isotopic chemis-
try, depositional records, and fossil vertebrate
remains—is used to interpret past environments
and climates. Overall, these data indicate that
the late Quaternary environment of the region
has been dynamic, witnessing shifts between
cooler and warmer, and wetter and drier peri-
ods.
At the peak of the Last Glacial Maximum
(ca. 18,000 years ago), Texas was much cooler
and wetter than it is today. Vertebrate faunal
and pollen records from central Texas suggest
summer temperatures were at least 5°C cooler
than those of today and effective moisture was
considerably higher (Toomey et al. 1993:305,
311). Pollen records from Bonfire Shelter in Val
Verde County suggest more-mesic conditions
prevailed and that a landscape mosaic of wood-
lands, parklands, and grasslands was in place
during the late Pleistocene in the Lower Pecos
region (Bryant and Shafer 1977:10). Pollen data
from Boriack Bog in Lee County suggest a wood-
land environment was in place between 16,500
and 12,500 B.P. (Bousman 1994:79), while pol-
len from Patschke Bog nearby point to cool grass-
land conditions between 17,000 and 15,500 B.P.
(Mauldin et al. 2003:13). The beginning of a
gradual warming trend at ca. 15,000 B.P. is in-
terpreted by Holloway and Bryant (1984) based
on a decrease in spruce pollen in the Boriack
Bog pollen record. Toomey et al. (1993:306) note
that mean summer temperatures were within
2–3°C of modern values by ca. 13,000 B.P. Stable
oxygen isotope ratios from pedogenic carbonates
and freshwater marls in southern Texas also
suggest a warming trend toward the end of the
Pleistocene (Bousman 1992; Bousman et al.
1990). In addition, stable carbon isotope analy-
sis of soil organics at the Fort Hood Military
Reservation in central Texas reveals a gradual
increase in C
4
 plants (warm-season grasses) be-
tween 11,000 and 8000 B.P., which Nordt et al.
(1994) interpret as a shift to warmer and drier
climatic conditions.
Between ca. 10,000 and 7000 years ago, the
late Pleistocene plant communities of the Lower
Pecos region were gradually replaced by expand-
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ing scrub grasslands, as suggested by decreases
in pine pollen and increases in grass pollen
(Bryant and Holloway 1985:57). In central Texas,
brief oscillations between grasslands and wood-
lands occurred between 12,500 and 7500 B.P.
(Bousman 1994:80). Although there is not com-
plete correspondence, Toomey et al. (1993:306)
note fluctuations between moist and dry peri-
ods based on vertebrate faunal remains recov-
ered from Hall’s Cave on the Edwards Plateau
between 14,000 and 10,500 B.P. Both Bousman
(1994:80) and Toomey et al. (1993:306) suggest
that the drier intervals (12,500–11,800 B.P.
[Bousman 1994] and 12,500–10,500 B.P. [Toomey
et al. 1993]) may be a response to increased
meltwater discharge into the Gulf of Mexico
(Broecker et al. 1988; Fairbanks 1989), effectively
decreasing surface water temperatures, evapo-
ration rates, and subsequent inland transport
of Gulf moisture.
An expansion of grasslands occurred by
7500 B.P., as inferred from a dramatic increase
in grass pollen in the Boriack Bog record
(Bousman 1994:80). Grassland environments
were dominant from 7000 to 4000 B.P. based on
pollen records from Boriack, Patschke, and
Weakly Bogs in east-central Texas (Bousman
1998:210; Mauldin et al. 2003:15). In central
Texas, stable carbon isotope ratios reveal that
mixed C3/C4 plant communities were almost
completely replaced by C4-dominant plant com-
munities between 6000 and 5000 B.P. (Nordt et
al. 1994:117). At this time, upland soil mantles
in central Texas were severely stripped (Kibler
1999; Toomey et al. 1993:309). Toomey et al.
(1993:309) note that the influx of sediment into
Hall’s Cave increased by a factor of two after
8000 B.P. Other areas of Texas experienced se-
vere drought conditions, which many have in-
terpreted as a manifestation of Antevs’s (1948)
Altithermal (e.g., Holliday 1989; Meltzer 1991).
The previously mentioned region-wide
downcutting of stream channels between 7000
and 5000 B.P. is probably a response to the se-
vere middle Holocene drought conditions. It
should be noted that not all concur with the mid-
Holocene timing of peak warm and xeric condi-
tions. Toomey et al. (1993:309) believe the
gradual warming and drying trend that com-
menced at the end of the Pleistocene culminated
between ca. 5000 and 2500 B.P. based on the de-
mise of certain environmentally sensitive spe-
cies. Different yet is the interpretation of
Johnson and Goode (1994), who see no gradual
post-Pleistocene drying and warming trend, but
a sudden shift to more-xeric conditions at ca.
4250–2550 B.P. Regardless, more-mesic condi-
tions returned in the late Holocene.
The return to moister conditions is inferred
from increases in arboreal pollen in the Boriack
Bog record after 5000 B.P. (Bousman 1994:80).
Nordt et al. (1994:118) interpret a similar shift
to cooler and wetter conditions at ca. 4000 B.P.,
as the abundance of C4 plant biomass decreased.
Faunal remains from Hall’s Cave also indicate a
return to more-mesic conditions by ca. 2500 B.P.
(Toomey et al. 1993:310). Other parts of Texas
also experienced a shift to more-mesic conditions
in the late Holocene. Carbon isotope ratios of
soil humates from southern Texas depict an en-
vironment dominated by C3 plants (Bousman et
al. 1990:94–95). The pollen record for the Lower
Pecos region indicates the occurrence of a mesic
interval at ca. 2500 B.P., as suggested by in-
creases in pine and grass pollen at Bonfire Shel-
ter and the Devil’s Mouth site (Bryant and
Larson 1968).
Climatic conditions over the last 2,000 years
have varied and appear to have oscillated be-
tween moist and dry periods, but concurrence
on the timing of these shifts and intervals is
tenuous. Nordt et al. (1994:117) note a slight but
brief increase in C4 plant biomass at ca. 2000 B.P.
Bousman (1998:216) interprets spikes in grass
pollen in the Weakly Bog record at 1500 and 500–
300 B.P. as representative of drier climatic in-
tervals. Floodplain stabilization and subsequent
soil formation throughout the Leon River drain-
age basin at Fort Hood at ca. 1300–1000 B.P. are
interpreted as indicating a shift to drier condi-
tions (Mehalchick et al. 2000). Other lines of
evidence, such as channel entrenchment, lower
local water tables, expansion of grasslands, and
increased eolian activity, suggest that at ca.
1000 B.P. climatic conditions became increasingly
arid across central Texas, as well as other parts
of Texas (Blum and Valastro 1989; Frederick
1998; Hall 1982, 1988, 1990; Holliday 1985;
Huebner 1991; Kibler 1998). Toomey et al.
(1993:315) characterize the climatic conditions
of the last 1,000 years as being prone to frequent
short-term droughts.

11
2
SYNOPSIS OF NATIVE AMERICAN
CULTURE HISTORY
The following culture history summaries
divide the study region into four areas based on
an amalgam of environmental and cultural char-
acteristics (Figure 3). Some of these areas are
more coherent as cultural regions, but others
with less well-defined culture histories are based
more on natural environments. Other differences
between the sections arise from the fact that the
archeology of some of these areas has been syn-
thesized to a substantial extent in recent publi-
cations, but this is not the case in other areas.
Hence, some summaries deal with the broad
sweep of cultural developments, and others fo-
cus on recounting what has been learned from
investigations at particular sites within a given
area. No summary coincides precisely with a
TxDOT district, and in most cases it has been
necessary to use archeological information from
multiple districts, including some outside the
current study area, to construct summaries that
make sense.
CENTRAL BLACKLAND PRAIRIE
Previous Research
The archeology of the central Blackland
Prairie is not well understood because few large-
scale projects involving excavations at numer-
ous sites have been undertaken. But enough
archeological work has been done on the north-
ern, eastern, and southeastern margins of the
Waco District to provide some insights into the
culture history of this area. Among the projects
that have contributed important information are
Navarro Mills Reservoir and Aquilla Lake in Hill
County (Brown 1987; Duffield 1963), the Super-
conducting Super Collider and Bardwell Lake
in Ellis County (Sorrow 1966; Yedlowski et al.
1998), and the State Highway 36-Little River
project in Milam County (Gadus et al. 2006;
Mahoney et al. 2003).
Several important investigations have been
undertaken on or adjacent to the Blackland Prai-
rie just south of the current study area in the
eastern part of the Austin District, particularly
the work at Granger Lake in Williamson County
(Bond 1978; Hays 1982; Prewitt 1974, 1982), the
Bessie Kruze site in Williamson County
(Johnson 2000), Rice’s Crossing in Williamson
County (Brownlow 2003), and the as-yet-unre-
ported Rowe Valley site in Williamson County.
As Johnson’s (2000) excellent summary notes,
however, the archeology of this part of the Black-
land Prairie has more in common with that of
the Edwards Plateau and central Texas to the
west (as described below under Northern and
Northeastern Central Texas). Hence, the dis-
cussion below focuses on the rest of the central
Blackland Prairie.
Paleoindian Period
Sites such as Horn Shelter No. 2 and Wil-
son-Leonard have provided substantial informa-
tion on the Paleoindian period for the area to
the west of this region, but there are no exca-
vated and reported Paleoindian components on
the central Blackland Prairie. Nonetheless, a
variety of early points have been found, largely
in surface contexts, and it is clear that this part
of Texas was used throughout the Paleoindian
period (ca. 11,500–8800 B.P.). Presumably, low
population densities and high residential mo-
bility characterized these early hunter-gatherer
groups. Paleoindian materials from the region
include several San Patrice or Brazos Fishtail
and Plainview points from Aquilla Lake (Brown
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1987:44-1 through 44-2); a handful of points
typed as Clovis, Dalton, Golondrina, Plainview,
and San Patrice, along with several untyped lan-
ceolate specimens, in collections by
C. K. Chandler and other avocational archeolo-
gists from sites mostly in Ellis County
(Yedlowski et al. 1998:519–520); a cache of 23
prismatic blades from a site in Navarro County
(Young and Collins 1989); and probably the Broo-
keen Creek cache of 173 blades and flakes from
Hill County (Mallouf 1981).
Archaic Period
Some excavated sites in the region have
components dating to the Archaic period (ca.
8800–1250 B.P.), but materials dating to the
early and middle parts of the period are not
very abundant. A variety of projectile point
styles traditionally associated with the Early
and Middle Archaic periods of central Texas—
such as Andice, Angostura, Bell, Gower, Hoxie,
Martindale, Nolan, Travis, and Uvalde—were
identified in private artifact collections ana-
lyzed for the Superconducting Super Collider
project just to the north in Ellis County
(Yedlowski et al. 1998:520). These points are
few in number, however, and do not appear to
represent major occupations of this part of the
Blackland Prairie. Unequivocal early point
styles were even scarcer at the nearby Pecan
Springs site at Bardswell Reservoir and the
Strawn Creek site at Navarro Mills Reservoir,
with a Hoxie point from Pecan Springs being
the clearest example (Duffield 1963; Sorrow
1966). Similarly, Early to Middle Archaic
points—including Angostura, Bell/Andice,
Gower, Hoxie (?), and Martindale—were found
only in small numbers at Aquilla Lake (Brown
1987:44-12 through 44-21), suggesting limited
use of the valleys of Aquilla and Hackberry
Creeks during this time. Given the limited in-
formation available for this part of the period,
it is difficult to say much about subsistence and
settlement patterns. It does appear, however,
that the region was used in a limited fashion,
presumably reflecting low population densities
among mobile hunter-gatherers.
A different picture is presented for the lat-
ter part of the Archaic period—that is, after
about 4000 B.P.—in that more-intensive occupa-
tion is suggested. Both the Pecan Springs and
Strawn Creek sites yielded such Late Archaic
point types as Dawson, Gary, and Yarbrough,
although they tended to be mixed with materi-
als from later occupations (Duffield 1963:60–62;
Sorrow 1966:56–61). The surface collections ana-
lyzed during the Superconducting Super
Collider project also contained these types, as
well other Late Archaic types common to cen-
tral Texas—such as Bulverde, Darl, Ensor,
Marcos, Marshall, Montell, and Pedernales—and
a variety of probable Late Archaic forms more
characteristic of north-central and eastern
Texas, such as Carrollton, Edgewood, Elam, Ellis,
Kent, and Neches River (Yedlowski et al.
1998:520–521). Noting the relatively high fre-
quency of Late Archaic projectile points,
Yedlowski et al. (1998:527–528, 533) suggest that
the region saw an increase in use by hunter-gath-
erers. They also note that, although the projec-
tile point evidence indicates interaction with
groups living in central Texas proper, larger pro-
portions of points indicate affinities with east-
ern Texas than during the Early and Middle
Archaic. Brown (1987:44-22 through 44-26) pre-
sents similar conclusions concerning an increase
in occupational intensity (increased population?)
and increased interaction to the north and east
during the Late Archaic for the Aquilla Lake
area based on an increase in the number of sites
with Late Archaic diagnostics and the domi-
nance of the Gary dart point type.
Site 41MM340 on the Little River just be-
yond the southeast edge of the Waco District
presents a somewhat different picture
(Mahoney et al. 2003). It contains a Late Ar-
chaic component dating mostly to about 1400
to 400 B.C. Most of the dart points belong to
types that firmly tie the region to central Texas
to the west at this time, including Darl, Ensor,
Godley, Marcos, Marshall, and especially
Pedernales. Some more-eastern types, such as
Gary, Kent, and Yarbrough, are represented,
however. This site contained numerous hearth
features represented by both burned rock clus-
ters and charcoal and burned clay concentra-
tions. Subsistence data indicate that the
hunter-gatherers who occupied the Little River
valley at this time consumed the meat of a va-
riety of fauna, including mussels, deer, bison,
turtles, beavers, rabbits, raccoons, opossum,
skunks, turkeys, ducks, and fish. Botanical re-
mains were not as abundant, although nutshell
fragments indicate that hickory and pecan nuts
were part of the diet.
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Late Prehistoric Period
Sites dating to the Late Prehistoric period,
after ca. 1250 B.P., also are relatively common.
The collections analyzed during the Supercon-
ducting Super Collider project contain substan-
tial numbers of both early (e.g., Alba, Bonham,
Catahoula, Colbert, Scallorn, and Steiner) and
late (e.g., Cliffton and Perdiz) arrow points, but
Yedlowski et al. (1998:521, 527) note that early
arrow points are more frequent, perhaps reflect-
ing continued high population densities from the
Late Archaic period. Other than the Perdiz and
Scallorn types, which have such widespread dis-
tributions, the arrow point styles suggest strong
ties to the east and north. The limited ceramic
samples, containing sherds reminiscent of types
such as Killough Pinched, Maydelle Incised,
Poyner Engraved, and Weches Fingernail Im-
pressed, also support interaction with Caddoan
groups to the east (Yedlowski et al. 1998:521–
522). The Strawn Creek site presents a similar
picture, with most of the typed arrow points
dating to the first half of the Late Prehistoric
period and the more-distinctive ceramics in the
small collection relating to the early Caddoan
types Crockett Curvilinear Incised and Weches
Fingernail Impressed (Duffield 1963).
Occupations dating to the early and late
parts of the Late Prehistoric period also are rep-
resented at Aquilla Lake at the western edge of
the Blackland Prairie, with the strongest com-
ponents at the McDonald and Brazil sites
(Brown 1987:44-27). Almost all of the small ce-
ramic sample was from one site, McDonald.
Among the ceramics are specimens that could
be related to the Caddoan types Canton Incised,
Kiam Incised, and Maydelle Incised, pointing to
interaction with groups living to the east and
northeast. The faunal sample from the
McDonald site indicates that these hunter-gath-
erers relied on deer, turtles, fish, and mussels;
bison were used only during the latter part of
the period (Brown 1987:38-144).
Recent excavations at the J. B. White site on
the Little River in Milam County near the south-
east edge of the Waco District have shed new
light on Late Prehistoric use of this part of the
Blackland Prairie (Gadus et al. 2006). The exca-
vations focused on broad exposure of the remains
of a series of Late Prehistoric occupations dat-
ing from to A.D. 800 or 900 to 1300, with more-
limited sampling of a component dating to the
A.D. 600–700s. Analysis of the data recovered
indicates that 41MM341 was a campsite occu-
pied perhaps mostly during the summer months
by local hunter-gatherers who took mussels and
fish from the river and hunted a variety of game,
especially deer, on the Little River floodplain and
the surrounding uplands. They may have used
botanical resources less, although they did con-
sume hardwood nuts and wild onion and false
garlic bulbs. One important activity performed
at the site was manufacture of stone tools, mostly
arrow points (Alba, Perdiz, and Scallorn), Fri-
day and Gahagan knives, and expedient flake
tools, using chert collected from gravel bars in
the river. Many of these tools were used in the
wide variety of procurement, processing, and
manufacturing activities that typified daily life
at 41MM341, but some appear to have been
made because they would be needed later in the
year after people left the site. One anticipated
need was for trade with the Caddo Indians of
east Texas. The people who lived at 41MM341
and other sites in the Little River valley inter-
acted regularly with the Caddo, perhaps in trade
relationships that helped cement cooperative
alliances aimed at regulating competition among
groups. Unlike in some other parts of the region,
though, this trade did not result in local groups
acquiring ceramic vessels from the Caddo, at
least in appreciable numbers.
Historic Period
There is ample historical and archeological
evidence of Native American use of at least the
margins of the central Blackland Prairie during
the protohistoric and early historic periods. The
Spanish located three missions (San Francisco
Xavier de Horcasitas, San Ildefonso, and Nuestra
Señora de la Candelaria) and a presidio (San
Francisco Xavier de Gigedo) near the confluence
of Brushy Creek and the San Gabriel River in
Milam County in the late 1740s and early 1750s
in response to requests from immigrant
Ervipiame, Deadose, Mayeye, and Yojuane
(Gilmore 1996a, 1996b). Historical accounts
place the Mayeye in the area southeast of Waco
much earlier than this, by 1687, and the 2,000-
strong Ervipiame and associated groups, known
as Ranchería Grande, were in the area of Milam
County by 1716 (Newcomb 1993:24, 26). The
Tonkawa also probably roamed the central
Blackland Prairie during the eighteenth century,
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for they were documented in northwestern
Limestone County in 1778 and elsewhere in the
region (Newcomb 1993:27–28). Archeological
evidence for Native American use of the area
consists of a number of sites that have been as-
sociated with Wichita groups who moved south-
ward into the region in the eighteenth century.
Among these are the Vinson site in Limestone
County (Smith 1993), as well as sites near Waco
and Whitney Lake (see discussion of Northern
and Northeastern Central Texas below).
NORTHERN AND
NORTHEASTERN CENTRAL
TEXAS
Previous Research
The archeological record of the central Texas
region is known from decades of investigations
at various stratified open-air sites and
rockshelters. Traditionally, the central Texas
archeological region has included the Llano
Uplift, Lampasas Cut Plain, eastern Edwards
Plateau and its highly dissected eastern mar-
gin, and adjacent prairie margin (e.g., Prewitt
1981; Suhm 1960), encompassing large portions
of the Waco and Brownwood Districts as well as
the Austin District to the south. In the Waco
District, sites that have contributed important
information include the Landslide site (Sorrow
et al. 1967), the Youngsport site (Shafer 1963),
the Gault site (Collins and Brown 2000), Kyle
Rockshelter (Jelks 1962), and several sites at
Fort Hood (see Kleinbach et al. 1999; Mehalchick
et al. 1999, 2000) and Waco Lake (Scott et al.
2002; Story and Shafer 1965). These sites have
contributed to a better understanding of the
prehistory of central Texas, with projectile point
styles from some of these sites suggesting influ-
ences and contacts to varying degrees over time
with areas to the east and northeast (cf. Collins
1995; Johnson and Goode 1994).
To the west in the Brownwood District, sites
that have contributed important information
include the Finis Frost site (Green and Hester
1973), the McCann site (Preston 1969), and sev-
eral sites (41CN19, 41CN27, and 41CN95) at
O. H. Ivie Reservoir in Coleman County (Lintz
et al. 1993; Treece et al. 1993a, 1993b). Like some
of the sites in the Waco District, some sites in
the Brownwood District suggest influences and
contacts to varying degrees over time with ar-
eas outside central Texas, such as the High
Plains to the west.
To the south and southeast in the Austin
District, sites that have contributed important
information include the Wilson-Leonard site
(Collins 1998), the Sleeper site (Johnson 1991),
the Loeve-Fox site (Prewitt 1982), the Barton
and Mustang Branch sites along Onion Creek
(Ricklis and Collins 1994), and Smith
Rockshelter (Suhm 1957). As in the other two
districts, some of the sites in the Austin District
suggest influences and contacts to varying de-
grees over time with areas outside central Texas,
such as the Lower Pecos and Gulf Coastal Plain
(Collins 1995; Johnson and Goode 1994). For
more-complete bibliographies concerning ar-
cheological work done in the central Texas re-
gion, see Black (1989), Collins (1995), and
Johnson and Goode (1994).
Paleoindian Period
Paleoindian (11,500–8800 B.P.) occupations
are represented by surficial and deeply buried
sites, rockshelter sites, and isolated artifacts. The
period often is described as having been charac-
terized by small but highly mobile bands of for-
agers who were specialized hunters of
Pleistocene megafauna. But a more accurate
view of Paleoindian life probably includes the
use of a much wider array of resources (Meltzer
and Bever 1995:59), including small fauna and
plant foods. Recent investigations at the Wilson-
Leonard site support this view and have chal-
lenged the fundamental defining criterion of the
Paleoindian period, that of artifacts in associa-
tion with late Pleistocene megafauna (Collins
1998). Additionally, longstanding ideas about
aspects of Paleoindian technologies are being
challenged.
Collins (1995) divides the Paleoindian pe-
riod into early and late subperiods. Two projec-
tile point styles, Clovis and Folsom, are included
in the early subperiod. Clovis chipped stone ar-
tifact assemblages, including the diagnostic
fluted lanceolate Clovis point, were produced by
bifacial, flake, and prismatic-blade techniques
on high-quality and oftentimes exotic lithic ma-
terials (Collins 1990). Along with chipped stone
artifacts, Clovis assemblages include engraved
stones, bone and ivory points, stone bolas, and
ochre (Collins 1995:381; Collins et al. 1992).
Clovis points are found evenly distributed along
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the eastern edge of the Edwards Plateau, where
springs and outcrops of chert-bearing limestone
are common (Meltzer and Bever 1995:58). Clovis,
as well as a number of later Paleoindian dart
points, have been recovered from the Gault site
in Bell County (Collins and Brown 2000), the
Triple S Ranch site in Hamilton County (Hatfield
1997), and San Macros Springs in Hays County
(Takac 1991). Probable Clovis polyhedral blade
cores have been found in Hamilton County, as
well as a blade and blade core in Comanche
County (Goode and Mallouf 1991; Green 1963).
Analyses of Clovis artifacts and site types sug-
gest that Clovis peoples were well-adapted, gen-
eralized hunter-gatherers with the technology
to hunt larger game but not rely on it solely.
In contrast, Folsom tool kits—consisting of
fluted Folsom points, thin unfluted (Midland)
points, large thin bifaces, and end scrapers—are
more indicative of specialized hunting, particu-
larly of bison (Collins 1995:382). Folsom points
have been recovered from Horn Shelter No. 2
along the Brazos River (Redder 1985; Watt 1978),
and Folsom-age materials have been recovered
from the Gault site. A Midland point was recov-
ered from the Wilson-Leonard site.
Postdating Clovis and Folsom points in the
archeological record are a series of dart point
styles for which the temporal, technological, or
cultural significance is unclear. Many of these
dart point styles are unfluted and lanceolate.
Often, the Plainview type name is assigned these
lanceolate dart points, but Collins (1995:382) has
noted that many of these points do not parallel
Plainview type-site points in thinness and flak-
ing technology. Investigations at the Wilson-
Leonard site (Collins 1998) and a statistical
analysis of a large sample of unfluted lanceolate
points by Kerr and Dial (1998) have shed some
light on this issue. At Wilson-Leonard, the
Paleoindian projectile point sequence includes
an expanding-stem dart point termed Wilson,
which dates to ca. 10,000–9500 B.P. Postdating
the Wilson component is a series of unfluted lan-
ceolate points referred to as Angostura,
Golondrina-Barber, and St. Mary’s Hall, but their
chronological sequence is poorly understood.
Several dart point styles were recovered from
Horn Shelter No. 2, including Dalton, Plainview,
San Patrice, and Scottsbluff (Watt’s [1978]
Brazos Fishtail points) types, but like many of
the unfluted lanceolate points, the chronologi-
cal position and cultural significance of Dalton
and San Patrice dart points remain nebulous.
Regardless, it has become clear that the artifact
and feature assemblages of the later Paleoindian
subperiod appear to be Archaic-like in nature
and in many ways may represent a transition
between the early Paleoindian and succeeding
Archaic periods (Collins 1995:382).
Archaic Period
The Archaic period dates from ca. 8800 to
1300–1200 B.P. (Collins 1995). The Archaic pe-
riod generally is believed to represent a shift
toward the hunting and gathering of a wider
array of animal and plant resources and a de-
crease in group mobility (Willey and Phillips
1958:107–108). In the eastern and southwest-
ern United States and on the Great Plains, the
Archaic period is succeeded by the development
of horticultural-based, semisedentary to seden-
tary societies. In these areas, the Archaic truly
represents a developmental stage of adaptation
as Willey and Phillips (1958) defined it. For cen-
tral Texas, this notion of the Archaic is some-
what problematic. An increasing amount of
evidence suggests that Archaic-like adaptations
were in place before the Archaic chronological
period (see Collins 1995:381–382, 1998) and that
these practices continued into the succeeding
Late Prehistoric period (Collins 1995:385;
Prewitt 1981:74; Treece et al. 1993b). Thus, in
this region the Archaic period is not a develop-
mental stage but an arbitrary chronological con-
struct and projectile point style sequence. This
sequence is based on several decades of archeo-
logical investigations at stratified Archaic sites
along the eastern and southern margins of the
Edwards Plateau. Collins (1995) and Johnson
and Goode (1994) have divided this sequence into
three parts—early, middle, and late—based on
perceived (though not fully agreed on by all
scholars) technological, environmental, and
adaptive changes.
According to Weir (1976:115–122), Early Ar-
chaic (8800–6000 B.P.) sites are small and have
diverse tool assemblages, suggesting that popu-
lations were highly mobile and densities low
(Prewitt 1985:217). It has been noted that Early
Archaic sites are concentrated along the eastern
and southern margins of the Edwards Plateau
(Johnson and Goode 1994; McKinney 1981). This
distribution may indicate climatic conditions at
the time, given that these areas have more reli-
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able water sources and a more-diverse resource
base than other parts of the region. Early Archaic
projectile point styles include Angostura, Gower,
Hoxie, Martindale, Uvalde, and Wells. Manos,
metates, hammerstones, Clear Fork and
Guadalupe bifaces, and a variety of other bifacial
and unifacial tools are common to Early Archaic
assemblages. The construction and use of rock
hearths and ovens, which saw limited use during
late Paleoindian times, became commonplace. The
use of rock features suggests that the retention
of heat and its slow release over an extended pe-
riod of time were an important aspect of food pro-
cessing and cooking and reflects a specialized
subsistence strategy. Such a practice probably was
related to cooking plant foods, particularly roots
and bulbs, many of which must be subjected to
prolonged periods of cooking to render them con-
sumable and digestible (Black et al. 1997:257;
Wandsnider 1997; Wilson 1930). Botanical re-
mains, as well as other organic materials, are of-
ten poorly preserved in Early Archaic sites, so
the range of plant foods exploited and their level
of importance in the overall subsistence strategy
are poorly understood. But the recovery of charred
wild hyacinth (Camassia scilloides) bulbs from
an Early Archaic feature at the Wilson-Leonard
site provides some insights into the types of plant
foods used (Collins 1998). Significant Early Ar-
chaic sites include the Youngsport site in Bell
County (Shafer 1963), which yielded Gower and
Wells dart points from deeply buried contexts, and
the Jetta Court site in Travis County (Wesolowsky
et al. 1976).
During the Middle Archaic period (6000–
4000 B.P.), the number and distribution of sites,
as well as site size, increased because of prob-
able increases in population densities (Prewitt
1981:73; Weir 1976:124, 135). Macrobands may
have formed at least seasonally, or an increased
number of small groups may have used the same
sites for longer periods of time (Weir 1976:130–
131). A greater reliance on plant foods is sug-
gested by the presence of burned rock middens
toward the end of the Middle Archaic, although
tool kits still imply a strong reliance on hunting
(Prewitt 1985:222–226). Middle Archaic projec-
tile point styles include Andice, Baird, Bell,
Nolan, Taylor, and Travis. Bell and Andice points
reflect a shift in lithic technology from the pre-
ceding Early Archaic Martindale and Uvalde
point styles (Collins 1995:384). Johnson and
Goode (1994:25) suggest that the Bell and Andice
darts are parts of a specialized bison-hunting
tool kit. They also suggest that the beginning of
the Middle Archaic was marked by an influx of
bison and bison-hunting groups from the East-
ern Woodland margins during a slightly more-
mesic period. Bell points and bison remains were
recovered from the Landslide site in Bell County
(Sorrow et al. 1967).
Bison disappeared, perhaps in response to
the return of more-xeric conditions, during the
later part of the Middle Archaic. Later Middle
Archaic projectile point styles represent another
shift in lithic technology (Collins 1995:384;
Johnson and Goode 1994:27). Prewitt (personal
communication 2000) postulates that Travis and
Nolan points are similar in production and mor-
phology to projectile points from the Lower Pecos
region. Such characteristics as beveled stems
and overall morphology may have originated in
the Lower Pecos because these elements ap-
peared earlier in the Lower Pecos than they did
in central Texas. Shafer’s (1963:67) surprise that
Nolan points, which are more common in sites
to the south and west, were not found in greater
numbers at the Youngsport site might support
the idea that bearers of these darts came out of
the Lower Pecos and moved into adjacent por-
tions of central Texas but did not use all por-
tions of central Texas equally. Burned rock
midden formation in the Middle Archaic prob-
ably reflects intensified use of a specific resource
(geophytic or xerophytic plants) or resource
patches, which resulted in the debris of multiple
rock ovens and hearths accumulating as
middens on stable to slowly aggrading surfaces,
as suggested by Kelley and Campbell (1942)
many years ago. Johnson and Goode (1994:26)
believe that dry conditions promoted the spread
of yuccas and sotols, and that these were the
plants that were collected and cooked in large
rock ovens by late Middle Archaic peoples.
During the succeeding Late Archaic period
(4000 to 1300–1200 B.P.), populations continued
to increase (Prewitt 1985:217), and the archeo-
logical record is more visible (Treece et al.
1993a:588). Within stratified Archaic sites—such
as Youngsport, the Britton site in McLennan
County (Story and Shafer 1965), the Steele site
in Hill County (Stephenson 1970), and the Loeve-
Fox site in Williamson County (Prewitt 1982)—
the Late Archaic components contain the densest
concentrations of cultural materials. The estab-
lishment of large cemeteries along drainages
18
Archeological Impact Evaluations and Surveys
suggests strong territorial ties by certain groups
(Story 1985a:40). A variety of projectile point
styles appeared throughout the Late Archaic
period. Johnson and Goode (1994:29–35) divide
the Late Archaic into two parts based on in-
creased population densities and perceived evi-
dence of Eastern Woodland ceremonial rituals
and religious ideological influences.
Middle Archaic subsistence technology, in-
cluding the use of rock and earth ovens, contin-
ued into the Late Archaic period. Collins
(1995:384) states that, at the beginning of the
Late Archaic period, the use of rock ovens and
the resultant formation of burned rock middens
reached its zenith and that the use of rock and
earth ovens declined during the latter half of
the Late Archaic. But there is mounting evidence
that midden formation culminated much later
and that this high level of rock- and earth-oven
use continued into the early Late Prehistoric
period (Black et al. 1997:270–284; Kleinbach et
al. 1995:795). A picture of prevalent burned rock
midden development in the eastern part of the
central Texas region after 2000 B.P. is gradually
becoming clear. This scenario parallels the
widely recognized occurrence of post-2000 B.P.
middens in the western reaches of the Edwards
Plateau (see Goode 1991; Treece et al. 1993a).
The use of rock and earth ovens for processing
and cooking plant foods suggests that this tech-
nology was part of a generalized foraging strat-
egy. The amount of energy involved in collecting
plants, constructing hot-rock cooking appliances,
and gathering fuel ranks most plant foods rela-
tively low based on the resulting caloric return
(Dering 1999). This suggests that plant foods
were part of a broad-based diet (Kibler and Scott
2000:134) or part of a generalized foraging strat-
egy, an idea put forth earlier by Prewitt (1981).
But at times during the Late Archaic, this gen-
eralized foraging strategy appears to have been
marked by shifts to a specialized economy fo-
cused on bison hunting (Kibler and Scott
2000:125–137). Castroville, Montell, and Marcos
dart points are elements of tool kits often asso-
ciated with bison hunting (Collins 1968). Archeo-
logical evidence of this association is seen at
Bonfire Shelter in Val Verde County (Dibble and
Lorrain 1968), Jonas Terrace (Johnson 1995),
Oblate Rockshelter (Johnson et al. 1962:116),
John Ischy (Sorrow 1969), and Panther Springs
Creek (Black and McGraw 1985).
The Archaic period represents a hunting and
gathering way of life that was successful and that
remained virtually unchanged for more than
7,500 years. This notion is based in part on fairly
consistent artifact and tool assemblages through
time and localities and resource patches that
were used continually for several millennia, as
witnessed by the formation of burned rock
middens. This pattern of generalized foraging,
though marked by brief shifts to a heavy reli-
ance on bison, continued almost unchanged into
the succeeding Late Prehistoric period.
Late Prehistoric Period
The Late Prehistoric period (1300–1200 to
300 B.P.) was marked by the introduction of the
bow and arrow and, later, ceramics into central
Texas. Population densities dropped consider-
ably from their Late Archaic peak (Prewitt
1985:217). Subsistence strategies did not differ
greatly from the preceding period, although bi-
son again became an important economic re-
source during the late part of the Late
Prehistoric period (Prewitt 1981:74). The use of
rock and earth ovens for plant food processing
and the subsequent development of burned rock
middens continued throughout the Late Prehis-
toric period (Black et al. 1997; Kleinbach et al.
1995:795; Treece at al. 1993a). Horticulture came
into play very late in the region but was of mi-
nor importance to overall subsistence strategies
(Collins 1995:385).
In central Texas, the Late Prehistoric period
generally is associated with the Austin and
Toyah phases (Jelks 1962; Prewitt 1981:82–84),
though Story (1990:364) argues for a period or
horizon characterized by Alba points and early
Caddoan-like pottery intermediate between the
Austin and Toyah phases for the middle Brazos
River basin. Evidence of this proposed archeo-
logical manifestation was found at the Chupik
site in McLennan County (Watt 1953). There is
also evidence from the Colorado River basin in-
dicating that Garza Complex peoples of the High
Plains escarpment area frequented the more-
western portions of the region during Toyah
times (Treece et al. 1993b). Exotic materials,
such as ceramics and obsidian, from areas far-
ther west in the Trans-Pecos and New Mexico
are common in this part of the region. For the
most part, however, the Late Prehistoric period
of the region is dominated by the Austin and
Toyah phases.
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Much of what is known about the Austin and
Toyah phases comes from rockshelters in and
around Whitney Lake in Bosque and Hill Coun-
ties (see Jelks 1962; Stephenson 1970), though
Austin and Toyah phase horizon markers—
Scallorn-Edwards arrow points for Austin and
Perdiz arrow points for Toyah—are distributed
across most of the state. The introduction of
Scallorn and Edwards arrow points into central
Texas often was marked by evidence of violence
and conflict, as many excavated burials contain
these point tips in contexts indicating they were
the cause of death (Prewitt 1981:83). Subsistence
strategies and technologies (other than arrow
points) did not change much from the preceding
Late Archaic period. This continuity is recog-
nized by Prewitt’s (1981) use of the term
“Neoarchaic.” In fact, Johnson and Goode
(1994:39–40) and Collins (1995:385) state that
the break between the Late Archaic and the Late
Prehistoric could be represented easily and ap-
propriately by the break between the Austin and
Toyah phases. Assemblages from sites like
41CN19 suggest that both upland and riparian
environments were used and that a wide range
of resources was exploited, though bison are
notably absent from the assemblage (Treece et
al. 1993a:562–563).
Around 1000–750 B.P., slightly more-xeric or
drought-prone climatic conditions returned to
the region, and bison returned in large numbers
(Huebner 1991; Toomey et al. 1993). Using this
vast resource, Toyah peoples were equipped with
Perdiz point-tipped arrows, end scrapers, four-
beveled-edge knives, and plain bone-tempered
ceramics. The technology and subsistence strat-
egies of the Toyah phase represent a completely
different tradition from the preceding Austin
phase. Collins (1995:388) states that the forma-
tion of burned rock middens ceased because bi-
son hunting and group mobility obtained a level
of importance not witnessed since Folsom times.
Although the importance of bison hunting and
high group mobility hardly can be disputed, the
cessation of burned rock midden development
during the Toyah phase is tenuous. A recent ex-
amination of Toyah-age radiocarbon assays and
assemblages by Black et al. (1997) suggests that
their association with burned rock middens rep-
resents more than a “thin veneer” capping Ar-
chaic-age features. Black et al. (1997) claim that
burned rock midden formation, although not as
prevalent as in earlier periods, played a role in
the adaptive strategies of Toyah peoples.
Contact between Toyah peoples and
Caddoan groups to the east and northeast is rep-
resented by Caddoan ceramics in site assem-
blages, particularly in the eastern peripheral
areas of central Texas (e.g., Ricklis and Collins
1994:305–311; Stephenson 1970). In more-west-
ern parts of the region, not only did contact with
Garza Complex groups occur, but it also has been
suggested that Toyah and Garza peoples used
the region simultaneously (Treece et al. 1993b).
Historic Period
Historical accounts of Native Americans and
their interactions with Europeans, the Republic
of Mexico, the Texas Republic, and the United
States throughout the region are provided by
Campbell (1988), Foster (1995), Jelks (1970),
Ricklis and Collins (1994), and Wade (1999).
Much of the early available information on abo-
riginal groups comes from the late seventeenth
and early eighteenth centuries, during which
time the Spanish moved northward to establish
missions on their northern frontier, and the
French established a trading post near the Great
Bend of the Red River and a short-lived colony
along the central Texas coast. Although contact
between Europeans and Native Americans be-
came more permanent at this time, the disas-
trous disruptions of native social structures and
economic systems by disease and oftentimes
hostile encounters were already under way. En-
croached on by the Spanish from the south and
groups like the Apache from the north, many
Native American groups sought refuge in the
central Texas region. As a result, many groups
that the Spanish encountered probably were not
native to the region.
South of the study area, Campbell (1988)
identifies the Cantona and Catqueza as two
probable groups native to the region, but he also
identifies groups from the Trans-Pecos and
northeastern Mexico—such as the Jumano,
Cíbola, Mescal, and Simaomo—within central
Texas. Many of the groups encountered by the
Spanish in this area were not socially or politi-
cally autonomous and often shared encamp-
ments, such as the large camp along the San
Marcos River witnessed by the Terán de los Ríos
expedition in 1691 (Foster 1995:57–58). It ap-
pears that these fusions of groups, which at times
included the Hasinai Caddo, often occurred
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seasonally and were linked to bison hunting.
In the northern part of the study area,
Wichita-speaking groups consisting of the
Tawakoni, Waco, and Kichai; Caddoan tribes
comprised of the Anadarko, Hasinai, and
Kadohadacho; and the Tonkawa occupied the
area historically. Many of these groups migrated
into the area early in the Historic period. The
ancestral Tonkawa moved in probably from
north-central Oklahoma in the seventeenth cen-
tury (Campbell 1988:75; Newcomb 1993:27). At
the same time, Wichita groups were also mov-
ing into northern Texas (Newcomb 1993).
Athanase de Mézières’s expeditions along the
Brazos River in the 1770s encountered two large
Tawakoni villages along a stretch from present-
day Waco to the vicinity of the Nolan River (Jelks
1970; Krieger 1996). Based on archeological evi-
dence and historical documents, the Stansbury
site near Whitney Lake was occupied by the
Tawakoni in the 1770s–1780s (Jelks 1970), and
Story (1985b) identifies a number of other sites
(e.g., Gas Plant, Stone, and Walton) in the Waco
area that appear to be associated with occupa-
tions by Wichita groups. By this time, Native
American populations were decimated, and
many groups lost their ethnic identity as they
were forced into conglomerations of groups for
defense or into the Spanish missions by the
southward-moving Apaches and later
Comanches. The Apaches, and especially the
Comanches, dominated the landscape by the
early 1800s, raiding other Native American
groups and the ever-increasing number of Euro-
American settlements. By the 1870s, the remain-
ing groups of Tonkawa, Apache, and Comanches
were removed from the area and placed on res-
ervations in Indian territory.
Historically, Apaches and later the Kiowa
and Comanches occupied the western part of the
study area (Leffler 1996a, 1996b). By the late
eighteenth century, Comanches of the Penateka
band had complete control of the area, but as in
other areas, the Comanches were removed and
placed on reservations by the 1870s.
NORTH-CENTRAL TEXAS
Previous Research
This synopsis deals with most of the Fort
Worth District and adjacent areas. Previous ar-
cheological investigations within this region vary
in intensity and quality. Much work has been
done in the Trinity River drainage, whereas sig-
nificantly less work has taken place in the west-
ern and southwestern parts. For instance, on the
East Fork of the Trinity River east of the Fort
Worth District, several projects have made sig-
nificant contributions, including Lavon Lake
(Dawson and Sullivan 1973; Lynott 1975;
Stephenson 1949) and Lake Ray Hubbard (Har-
ris and Suhm 1963; Lorrain and Hoffrichter
1968; Ross 1966). Significant archeological
projects on the upper Elm Fork of the Trinity in
the Dallas-Fort Worth-Denton area include Ray
Roberts Reservoir (Ferring 2001; Ferring and
Yates 1997; Prikryl and Yates 1987; Skinner et
al. 1982), Lewisville Lake (Brown and Lebo 1991;
Ferring and Yates 1998; Stephenson 1950), and
Grapevine Lake (Ferring 1975; Morgan 1975).
Along the West Fork of the Trinity River and its
tributaries, intensive investigations have oc-
curred at Mountain Creek Lake (Peter and
McGregor 1988). Investigations in the Brazos
River basin as it passes through the southwest-
ern part of the Fort Worth District include those
at Lake Granbury (Skinner 1971) and Possum
Kingdom Lake (Brayshaw 1970; Hughes 1942;
Krieger 1946).
Much of the information generated by the
reservoir investigations has yet to be synthe-
sized. The following discussion of the prehistory
of north-central Texas draws on the few syn-
thetic and summary sources available, especially
those by Prikryl (1990, 1993). Story’s (1990) sum-
mary of archeology on the east Texas Gulf coastal
plain also draws on some of the work done in
the upper Trinity basin, and Lynott’s (1981) dis-
cussion of prehistoric adaptations in the Cross
Timbers, Grand Prairie, and Rolling Plains pro-
vides connections to an overview by Hofman et
al. (1989) of southern Great Plains archeology.
Paleoindian Period
As with many other areas of Texas, Pale-
oindian materials in north-central Texas often
are found in surface contexts or mixed with later
materials. The generally low density of
Paleoindian artifacts and sites and the tendency
for projectile points to be made from nonlocal
lithics have led investigators to characterize
these populations as highly mobile with low re-
gional densities (Lynott 1981:100–101).
Megafauna fossil finds within the region have
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led some investigators to conclude that subsis-
tence practices of Paleoindian peoples were
linked to mammoth and bison. But no kill or
butchering sites similar to those identified for
the Southern Plains have ever been discovered
(Prikryl 1990, 1993).
Generally, the Paleoindian period in north-
central Texas is considered to extend from ca.
10,000 to 6500 B.C. (Prikryl 1993:199). Point types
often found that can be associated with the early
to late parts of the period include Clovis, Dalton,
Folsom, Plainview, San Patrice, and Scottsbluff.
The most common types recognized are Dalton
and Plainview (Prikryl 1990). Most of the recorded
Paleoindian sites cluster in the upper Trinity
drainage where the most intensive archeological
investigations have taken place, though often
these sites consist of no more than one or two
points. But the Acton site, in Hood County situ-
ated on a T2 terrace of the Brazos River overlook-
ing Lake Granbury, is significant for the number
of Plainview and Dalton (Meserve) points it pro-
duced (n = 72). A variety of other lithic tools such
as gouges, scrapers, and burins also were recov-
ered. Unfortunately, the Paleoindian occupation
could not be isolated from Archaic-period occu-
pations of the site.
Interestingly, the only two investigated sites
in north-central Texas with apparently discrete
Paleoindian components are early; both pro-
duced Clovis projectile points. These sites are
the Lewisville and Aubrey sites situated just east
of the northern part of the Fort Worth District.
The Lewisville site contained 27 hearth features
with an associated Clovis point and other sparse
lithics in a near-surface context (Crook and Har-
ris 1957, 1958; Story 1990:182–184), and the
Aubrey site contained a Clovis component with
cultural features and concentrations of lithics
and animal bones buried 7–9 m deep on the Elm
Fork floodplain (Ferring 2001). Both sites also
contained a variety of faunal remains both large
and small, although only small game, the larg-
est being white-tailed deer, can be associated
comfortably with the Clovis occupation at the
Lewisville site. Bison bones were recovered from
Aubrey, but the preponderance of smaller game
suggests a more-generalized pattern of foraging
as opposed to the reliance on mammoth and bi-
son apparently demonstrated at Clovis sites on
the Southern Plains (Hofman et al. 1989:31–32).
Such a divergence in subsistence patterns may
reflect an inherent adaptability of Clovis tech-
nology to changing environmental conditions
encountered as early populations spread south-
eastward into Texas (Ferring and Yates 1997).
Archaic Period
The Archaic period extends from ca.
6500 B.C. to A.D. 700, with ca. 2,500-year seg-
ments often considered as early, middle and late
divisions of the period (Prikryl 1993:199). Diag-
nostic artifacts are similar to those of adjacent
regions, although developing a sound chronologi-
cal sequence of diagnostic artifacts has proven
difficult because many of the investigations have
focused on surface manifestations. Prikryl (1990)
suggests that Early Archaic projectile points
include early split-stemmed varieties and pos-
sibly Angostura, and Middle Archaic points in-
clude basal-notched forms such as Andice, Bell,
and Calf Creek along with Bulverde, Carrollton,
Dawson, and Wells. Late Archaic point types
reportedly include Castroville, Dallas,
Edgewood, Elam, Ellis, Gary, Marshall,
Palmillas, Trinity, and Yarbrough (Prikryl 1990).
At one time, the Carrollton and Elam foci were
defined to refer to the Middle and Late Archaic
respectively (Crook and Harris 1952, 1954). But
reevaluation of the type-site artifacts showed
that the materials were mixed such that per-
petuation of these foci provides little interpre-
tive value (Hofman et al. 1989:57; Prikryl
1990:73–74). Some of this mixing and the gen-
erally low numbers of Early and Middle Archaic
sites may be because of extensive erosion of mid-
Holocene deposits. This type of erosion has been
documented for the Brazos drainage immedi-
ately west of the Fort Worth District in Young,
Stephens, and Throckmorton Counties (Ensor
et al. 1992:303).
Though few isolable components have been
analyzed for the various divisions of the Archaic
period in north-central Texas, slowly increasing
populations responding to warmer and drier
environmental conditions have been postulated
to explain the overall archeological record of the
period (Lynott 1981:103–104; Story 1990:212).
It is thought that these factors may have led
Archaic populations of the Cross Timbers and
prairie areas of north-central Texas to develop
a diversified hunting and gathering economy
based on bottomland resources of the rivers and
major creeks, while populations on the Rolling
Plains maintained a focus on bison hunting
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(Hofman et al. 1989:57–58). Projectile points
were fashioned from local lithic materials sug-
gesting that populations were less mobile than
their Paleoindian predecessors. Less mobility
also may suggest refinement of the diversified
subsistence pattern to include scheduling of re-
source use within more-restricted areas. Evi-
dence from Late Archaic sites at Mountain Creek
Lake (Peter and McGregor 1988) and Ray Rob-
erts Reservoir (Ferring and Yates 1997) indicates
repeated site occupation by small groups, which
could support the resource scheduling hypoth-
esis. Still, even with refinement of resource use,
evidence of dietary stress has been found on Late
Archaic human skeletal materials (Ferring and
Yates 1997:305; Gill-King 1987:103–104).
Human burials are common in the archeo-
logical record of the Late Archaic and Late Pre-
historic periods of at least the eastern part of
north-central Texas (Prikryl 1993). Some of these
burials are associated with Wylie pit features,
which are large man-made depressions measur-
ing ca. 16 m in diameter and 2–4 m in depth.
These features were first identified at a series
of sites along the East Fork of the Trinity River
and were considered an important trait of the
Wylie focus (Harris and Suhm 1963; Stephenson
1952; Wilson 1946). Radiocarbon assays from pits
at the Upper Rockwall and Sister Grove Creek
sites in the area of Lavon Lake suggest that the
pits and the Wylie focus were associated with
the Late Prehistoric period (Lynott 1975:117;
Ross 1966). Lynott (1977) widened the temporal
span by incorporating a Late Archaic phase into
the focus definition. Subsequent work on Wylie
pits at Richland-Chambers Reservoir to the
south confirmed their Late Archaic age (Bruseth
and Martin 1987:165). But the wide range of
artifact types associated with them and the long
span of time represented made it clear that the
Wylie focus was not a useful construct. Bruseth
and Martin (1987:280–284), although discard-
ing the focus as unusable, further supported
Lynott’s (1975) original interpretation of the pits
as being associated with large-scale food process-
ing. Their interpretation likens the pits to the
burned rock middens of central Texas, with both
representing group aggregations.
Late Prehistoric Period
Group aggregation and large-scale manipu-
lation of subsistence resources, as represented
by the Wylie pits and the human burials they
contain, may indicate societal changes that con-
tinued through the Late Prehistoric period.
Habitation structures indicating increased
sedentism, at least in certain places and at cer-
tain times, have been found in some Late Pre-
historic sites, along with cultigens such as corn
and arrow points and ceramics indicating im-
portant technological changes. Also, there may
be evidence of differential mortuary practices
that could reflect a shift toward a hierarchical
social structure (e.g., the distinction between
burials placed inside and outside Wylie pits),
although this evidence is nowhere near as strong
as that for the Caddoan area of northeast Texas.
Prikryl (1990, 1993) defines two chronological
periods for the Late Prehistoric in north-central
Texas, which he links to particular projectile
point and ceramic types.
Prikryl’s (1990, 1993) Late Prehistoric I pe-
riod (A.D. 700–1200) is marked by the arrow
point types Alba, Bonham, Catahoula, Scallorn,
and Steiner. Ceramic vessels are mostly grog
tempered and undecorated, but there is some
evidence of influences from other regions be-
cause some locally manufactured wares display
designs similar to those associated with east
Texas Caddo ceramic types. Evidence for corn
and structures has been found at sites at Moun-
tain Creek Lake southwest of Dallas, as well as
to the north in Cooke County at Hubert Moss
Lake near the Red River (Lorrain 1969; Martin
1994; Peter and McGregor 1988). Farther west,
cultural changes also were taking place on the
Rolling Plains, though this area held onto its
Archaic lifestyle even after technological inno-
vations such as the bow and arrow were accepted
(Lynott 1981:106).
During the Late Prehistoric II period
(A.D. 1200–1700), influences from the Southern
Plains became pronounced in the Cross Timbers
and prairie areas. These influences coincided
with an increase in bison herd size in north-cen-
tral Texas (Lynott 1981:106; Prikryl 1990:80).
Bison were important to subsistence (Harris and
Harris 1970; Morris and Morris 1970), but
shrinking procurement territory sizes because
of population increases continued the trend to-
ward horticulture and settled village life. In
terms of technology, a Plains Indian tool assem-
blage was common (Prikryl 1990:80). Items as-
sociated with this assemblage include
calcareous-tempered ceramic vessels, some of
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which fit the description for the type Nocona
Plain (shell tempered), and unstemmed trian-
gular arrow points such as Fresno, Harrell,
Maud, and Washita, as well as Perdiz points.
Tools specific to bison processing include snub-
nosed or thumbnail scrapers and edge-beveled
Harahey knives. Bison scapula hoes, which also
are common in Plains Indian sites, have been
recovered from sites in the Lewisville Lake and
Lavon Lake areas of Denton and Collin Coun-
ties (Barber 1969:118–119; Harris 1945).
The Plains Indian influences associated
with settled village life were used to define the
Henrietta complex of north-central Texas. This
complex, based on Krieger’s (1946) more-expan-
sive Henrietta focus, extends from the Red
River south along the headwaters of the Trin-
ity and Brazos Rivers. The type site, M. D.
Harrell, is situated along the Brazos River in
Young County just northwest of Palo Pinto
County in the drainage basin for Possum King-
dom Reservoir (Krieger 1946). The Harrell site
and other associated sites contain middens,
house structures, rock hearths, storage pits, and
burials, and they most often are found on sandy
knolls or terraces overlooking river valleys
(Brooks 1989:85–86; Forrester 1994:249–266).
Excavated sites attributed to the Henrietta
complex include the Coyote and Glass sites on
the Red River in Montague County (Lorrain
1967:24–44; Woodall 1967a), and it is clear that
sites such as Dillard in Cooke County are re-
lated as well (Martin 1994).
The Henrietta complex as an interpretive
tool can be limiting because its loose definition
tends to obscure local differences. More-recent
investigations in the upper Trinity River drain-
age have tended to highlight the local differ-
ences. For instance, at Ray Roberts Reservoir
Ferring and Yates (1997:305) see local trends
emerging independent of extraregional influ-
ences. They cite the lack of evidence for exten-
sive maize horticulture and the preponderance
of short-term logistical camps as the basis of
their hypothesis. Similarly, Peter and McGregor
(1988:367) demonstrated that occupation of the
Mountain Creek drainage was less intensive in
the Late Prehistoric II period than before and
that maize horticulture, if practiced at all, was
limited. Yet sites in both of these parts of the
Trinity drainage have produced items charac-
teristic of Plains Indian sites, such as shell-tem-
pered ceramics and diagnostic lithic tools.
Historic Period
By the eighteenth century, immigrant Plains
Indian groups had moved into and beyond north-
central Texas, and their documentation by trad-
ers and explorers marks the start of the historic
period. Documentary sources suggest that the
Apache, Caddo, Comanche, Delaware, Kickapoo,
Kitsai, Tonkawa, Wichita, and Yojaune traversed
the region at various times during the period
(Campbell 1983; Newcomb 1961; Newcomb and
Campbell 1982). But archeological sites that can
be associated definitely with historic groups are
few. The Wichita are known to have moved into
Texas from Oklahoma and Kansas in the early
1700s. Sites attributable to the historic Witchita
have been identified at the edges of north-cen-
tral Texas. Among these are the Stansbury site
in Hill County, now inundated by Lake Whitney
(Stephenson 1970). Excavations at the site pro-
duced burials, house structures, storage pits, and
a variety of aboriginal artifacts, along with Eu-
ropean ceramics, glass beads, metal arrow points,
and flintlock musket parts. A cluster of Wichita
sites also occurs to the north along the Red River
in Montague County. These sites are known col-
lectively as Spanish Fort and occur on both the
Oklahoma and Texas sides of the river. Woodall
(1967b) excavated one of these sites, named the
Upper Tucker site, which produced artifacts and
features similar to those discovered at the
Stansbury site. Wichita sites both on the Brazos
and Red Rivers were situated atop high terraces
that overlook the rivers.
CENTRAL ROLLING PLAINS
Previous Research
The central Rolling Plains region includes the
13 counties in TxDOT’s Abilene District plus the
two northernmost counties (Stephens and
Eastland) in the Brownwood District. The Roll-
ing Plains, also known as the Lower Plains,
Redbed Plains, or Rolling Mesquite Plains, is one
of the least-defined archeological regions in Texas
(Brown et al. 1982; Wulfkuhle 1986). Thoroughly
investigated sites are few within the study area,
and many lack reliable dates. As a result, the pre-
historic chronology for the central Rolling Plains
relies almost entirely on diagnostic artifacts re-
covered during surveys and the cultural chronolo-
gies from surrounding regions.
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Although most of the central Rolling Plains
study area is characterized by erosion-exposed
redbeds (Triassic and Permian deposits), two
prominent physiographic features are notewor-
thy. The two westernmost counties, Borden and
Howard, extend up onto the High Plains and
encompass portions of the Caprock Escarpment
and the Llano Estacado flatlands underlain by
the Ogallala Formation. The other feature is a
series of extensive limestone plateaus—essen-
tially erosional remnants of the greater Edwards
Plateau—that run in a band just south of Inter-
state Highway 20 from west to east across
Howard, Mitchell, Nolan, Taylor, Callahan, and
Eastland Counties. These plateaus collectively
are called the Callahan Divide, and they rise as
much as 250 m above the surrounding landscape
and constitute the drainage divide between the
Brazos and Colorado Rivers. Thus, although
most of the study area can be characterized as
archeologically homogenous, the cultural re-
mains associated with the Llano Estacado and
Callahan Divide are distinctive from those of the
Rolling Plains. Perhaps most significant, the
Cretaceous limestones of the Callahan Divide
constitute the northernmost exposures of
Edwards Group formations in Texas and are rich
in high-quality cherts (Frederick and Ringstaff
1994). Primary chert outcrops are encountered
on and around the margins of the divide, and
secondary gravel deposits (upland lag and
stream channel gravels) are found for some dis-
tance all around the isolated Cretaceous pla-
teaus.
Not only does the Callahan Divide repre-
sent the northermost Cretaceous limestone
outcrops in Texas, but the divide also consti-
tutes the northernmost occurrence of classic
burned rock middens in the state. Creel’s
(1986:Figure 6) dissertation shows that burned
rock middens are found in Jones, Taylor, and
Callahan Counties, and subsequent research-
ers have located additional middens (e.g., Katz
and Katz 2002). There are different theories as
to how and why limestone rocks were used in
cooking processes that resulted in the forma-
tion of middens, but there is little doubt that
many of the archeological sites in the Callahan
Divide area, especially the burned rock
middens, were closely tied to central Texas dur-
ing some cultural periods.
Some of the earliest archeological work in
the state was done in and around Abilene by
Cyrus N. Ray, a trained osteopath and
avocational archeologist who also was one of the
founders of the Texas Archeological Society in
1928. His primary interest was in the antiquity
of humans in North America. Specifically, Ray
(1934:107) sought evidence for “…Pleistocene
man in Texas, if any such existed.” Ray, along
with E. B. Sayles and Dr. Otto Watts, began con-
ducting surveys along the Clear Fork of the
Brazos River and Big Elm Creek (Wulfkuhle
1986), ultimately documenting sites scattered
over 12 counties. Ray thought that many of the
sites he investigated were ancient because cul-
tural remains were deeply buried in alluvial ter-
races. He was correct in a few cases but was
incorrect more often than not. Without the aid
of radiocarbon dating to accurately date the de-
posits, neither Ray nor his contemporaries real-
ized the complex and dynamic nature of the river
systems in the Rolling Plains or understood the
significance of paleoclimatic changes on the ar-
cheological record.
Beyond his early man studies, Ray defined
several cultural groups from later times, but
most of these designations have long since been
discarded or modified. Wulfkuhle (1986:Figure
16) and Creel (1990:13–22) provide good sum-
maries of the various cultural classification
schemes that have been applied to the central
Rolling Plains.
A few large area surveys have been com-
pleted within or close to the study area (see
Boyd 1997:Table 6 and Figure 13). These in-
clude Boyd et al. (1989), Brown and Anthony
(1992), Cliff et al. (1991), Etchieson et al. (1979),
Jelks (1952), Lintz et al. (1991), Lynott (1979),
Saunders et al. (1992), Shafer (1971), Staley and
Evaskovich (1993), Thurmond et al. (1981),
Tunnell (1960), and Wulfkuhle (1986). More-
intensive investigations, especially large-scale
excavations, have been rather limited. In gen-
eral, the archeological data for the central Roll-
ing Plains are insufficient to support detailed
temporal, spatial, and functional comparisons
of sites for various prehistoric time periods.
With some exceptions, much of the cultural
chronology sequence for the central Rolling
Plains must be extrapolated from other nearby
areas, specifically the Panhandle-Plains region,
central Texas, or north-central Texas. For this
discussion, a blend of the cultural chronologies
proposed for central Texas by Collins
(1995:Table 2) and the Caprock Canyonlands
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by Boyd (1997:Figure 26) is used: Paleoindian
(11,500 to 8800 B.P.); Early Archaic (8800 to
6000 B.P.); Middle Archaic (6000 to 4000 B.P.);
Late Archaic (4000 to 1500 B.P., or 2000 B.C. to
A.D. 500); Late Prehistoric I (A.D. 500 to 1100
or 1200); Late Prehistoric II (A.D. 1100 or 1200
to 1541); and Historic (A.D. 1541 to 1875).
Paleoindian Period
Paleoindian artifacts in the central Rolling
Plains are generally surface finds in isolated
contexts. Identified point types include Clovis,
Folsom, Plainview, Scottsbluff, and Angostura
(Meltzer 1986; Meltzer and Bever 1995; Prewitt
1995). The bulk of the information available for
the Paleoindian period is based on documented
surface collections and surveys conducted in the
first half of the twentieth century, like those of
Ray (1929, 1934, 1938, 1940). He correctly rec-
ognized some deeply buried sediments, which
he named the “Durst soils,” as being ancient de-
posits (Ray 1930:45–46; Ray and Bryan 1938;
Sellards 1952:36; Suhm et al. 1954:99).
Based on the scarcity of sites and the pres-
ence of nonlocal materials, some researchers
have concluded that Paleoindian groups were
highly mobile with low-density populations
(Hoffman 1989:25). The environment during the
Paleoindian period was most likely much wet-
ter and cooler than today (Collins 1995; Holliday
1997; Wendorf and Hester 1975). In terms of
subsistence strategies, researchers have long
thought that Paleoindians relied primarily on
big-game hunting, a rather specialized lifestyle
evidenced by killing and butchering tools found
in association with extinct forms of bison
(Hoffman 1989:25). Although kill sites are com-
mon for this period, small seasonal campsites
and secondary processing sites also are known
(Harrison and Killen 1978:87; Johnson 1977) but
are more difficult to identify. Recent finds are
challenging the strict notion of nomadic big-
game hunters and suggest Paleoindians had a
broader hunting-gathering strategy (Collins
1995:381–383; Collins et al. 1989).
Several Paleoindian sites are reported in the
study area, but even the most significant sites
are known only through excavations more than
30 years ago. The Lone Wolf site near Colorado
City (Mitchell County) is not a particularly fa-
mous site, but the 1925 finding of distinctive lan-
ceolate projectile points (now typed as Milnesand
and Plainview or Firstview) in association with
extinct bison at this locality predated the now-
famous investigations at the Folsom site that
began in 1926 (Holliday 1997:161, 166;
Wormington 1957:110).
The Office of the State Archeologist con-
ducted excavations at the Adair-Steadman site
(41FS2) in Fisher county in the 1970s. It is a
Folsom campsite situated on a high terrace above
the Clear Fork of the Brazos. The work has yet
to be reported, but Tunnell (1975) examined the
stone artifacts and reported on the lithic tech-
nology associated with Folsom point production
using local Edwards cherts.
Mallouf (1989) reported on investigations at
the Yellow Hawk site, a Clovis lithic workshop
on the Callahan Divide. This Taylor County site
contains rare evidence of a discrete Clovis point
production episode at an upland chert locality
in a nondepositional setting. The time of this
event could not be established through indepen-
dent dating.
Other significant Paleoindian sites in the
study area that have been investigated, albeit
minimally, include the McLean site (Wulfkuhle
1986:66) in Taylor County, Gibson site (Ray 1940)
in Shackelford County, and the Biedleman
Ranch site in Stonewall County (Wulfkuhle
1986:69).
Archaic Period
As originally defined, the Archaic period
spans many thousands of years, from 8800 to
1500 B.P. Compared with the preceding
Paleoindian period, Archaic life was significantly
different, reflecting a long period of relative cul-
tural stability (Collins 1995:383). Subsistence
patterns appear to have been more diverse, with
evidence for greater exploitation of local envi-
ronments (Hofman et al. 1989:45). There is evi-
dence for an increase in the dietary importance
of smaller game animals, fish, and wild plant
foods (Cliff et al. 1991:15). A hunting and gath-
ering lifestyle prevailed, with seasonal travel-
ling to use different food resources in various
localities but a marked decrease in group mo-
bility (Hofman et al. 1989:58; Weir 1976).
The Rolling Plains Archaic often has been
divided into Early, Middle, and Late subperiods
(e.g., Etchieson et al. 1979; Kelley 1947a; Prewitt
1981, 1985; Story 1985a; Suhm et al. 1954; Weir
1976). Distinctions between these periods are
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based in large part on changes in projectile point
styles, but the transitions between periods may
well coincide with climatic shifts (Boyd
1997:226–231; Collins 1995:Tables 1 and 2).
Collins (1995:383) notes for central Texas that
there were distinctive cultural changes within
the broad Archaic tradition, but that the nature
and timing of those shifts are poorly understood.
It is clear, however, that the appearance and
proliferation of burned rock middens in Archaic
times (Collins 1995:384) is one of the most sig-
nificant prehistoric cultural events in this part
of Texas.
The Early Archaic period (8800 to 6000 B.P.)
is not well represented in the Rolling Plains,
and most of the finds come from mixed contexts.
Some archeologists have suggested a transi-
tional stage between the Paleoindian and Ar-
chaic cultures that exhibits similarities to both
periods (Hoffman et al. 1989; McKinney 1981;
Sollberger and Hester 1972). The transition
from late Paleoindian to Early Archaic was a
time of considerable environmental change,
with a cooler, wetter climate giving way to much
warmer, drier conditions (Collins 1995). In fact,
most paleoenvironmental evidence suggests
that a major period of aridity, originally called
the Altithermal period by Antevs (1955), oc-
curred over central Texas in early to middle
Holocene times from about 8000 to 4000 B.P.
(Collins 1995:Table 2, 378–380). In the central
Rolling Plains, the Early Archaic is seen as a
period of increasing aridity that led to full-
blown drought conditions during the Middle
Archaic. Over much of Texas, these climatic
conditions had profound effects on human popu-
lations and on the cultural remains that sur-
vive, or failed to survive, in the archeological
record.
In the study area, representative Early Ar-
chaic dart points include stemmed, corner-
notched with expanding stems, triangular, and
heavily barbed forms, including Angostura,
Gower, Martindale, Uvalde, and Wells (Collins
1995:Table 2; Turner and Hester 1999). In addi-
tion, Clear Fork gouges, burins, circular scrap-
ers, a variety of bifaces, and grinding implements
are also present. Only a small number of sites
dating to the Early Archaic have been reported
for the central Rolling Plains Region, and no
major excavations associated with this period
have been reported. The relative paucity of sites
from this time period appears to be a result of a
severe erosional episode (or episodes) in the
Southern Plains during Middle Archaic times.
Widespread erosional scouring is thought to
have removed significant amounts of early Ho-
locene deposits and Early Archaic archeological
remains (Boyd 1997:226–231). Given the limited
information available for this time period, it is
difficult to elucidate human adaptive strategies
and lifeways. But data from central Texas sug-
gests diffuse economic systems with people ex-
ploiting an array of resources and alternating
between various subsistence activities (Story
1985a:39). It is safe to say that the overall hunter
and gatherer population density was low dur-
ing this period.
The Middle Archaic, from 6000 to 4000 B.P.,
is poorly represented in the study area but may
include Ray’s (1945) Clear Fork complex origi-
nally assigned to the Paleoindian-Archaic tran-
sition (Cliff et al. 1991:15). In the central Texas
archeological record, there appears to have been
a population increase during the Middle Archaic
and development of regionally distinct cultural
patterns along with changes in settlement pat-
terns, economic and social systems, and technol-
ogy (Collins 1995:384). If these changes occurred
in the Rolling Plains, evidence is extremely lim-
ited because of geomorphic reasons. A consider-
able body of paleoclimatic evidence suggests that
extremely xeric conditions (i.e., the latter half
of the Altithermal) and erosional scouring were
prevalent in the Southern Plains from ca. 6500
to 4600 B.P. (Boyd 1997:226–228; Hughes
1991:19–20). With a combination of low human
population density because of droughts and con-
current erosional scouring, it is not surprising
that Middle Archaic archeological sites are rare.
Although human populations may have been
increasing in central Texas during the Middle
Archaic, there appears to have been minimal
human activity on the Llano Estacado and Roll-
ing Plains (Boyd 1997:52; Hughes 1991:20). In
the central Rolling Plains, Middle Archaic sites
are usually represented by surface scatters, and
no substantive investigations of buried compo-
nents have been made. Collins (1995:Table 2)
lists Andice, Bell, Taylor, Nolan, and Travis
points as definitive Middle Archaic points in cen-
tral Texas, but these types are rare in the cen-
tral Rolling Plains. Prewitt (1995) shows only a
few Nolan points occurring within the study
area.
In central Texas, burned rock middens be-
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came common during the Middle and Late Ar-
chaic periods (Black et al. 1997:273–280; Collins
1995:384). The ages of many of the burned rock
middens known in Callahan, Jones, Mitchell,
Shackelford, and Taylor Counties are unknown
(Creel 1986; Mauldin and Nickels 2003), but
some of them may well be Middle to Late Ar-
chaic in age.
The Late Archaic saw the development of
an array of new cultural patterns and a prolif-
eration of projectile point styles (Collins
1995:Table 1; Story 1985a:45). Subsistence pat-
terns in the central Rolling Plains changed as
people became more reliant on bison hunting,
with herds becoming more common after long
periods of bison absence or scarcity during part
of the Early Archaic and all of the Middle Ar-
chaic (Dillehay 1974). The Late Archaic period
in the study area is most commonly represented
by open campsites and isolated burials, but bi-
son kill and processing sites are common far-
ther north in the Rolling Plains (Boyd 1997:Table
59, Figure 78).
Sites in the study area contain a variety of
Late Archaic dart point styles—Castroville, Darl,
Edgewood, Elam, Ensor, Fairland, Frio, Marcos,
Marshall, Nolan—that are often associated with
central Texas (Boyd 1997:Table 60; Collins
1995:Figure 1), along with some styles common
in north-central Texas such as Eliasville, Ellis,
and Godley (Cliff et al. 1991:16). Late Archaic
components investigated at Lake Alan Henry in
Kent and Garza Counties produced Castroville,
Marcos, and Marshall dart points (Boyd
1997:249–250). Mack (1994) reports on an in-
tensive surface collection of the Van York site
(41BD8) in Borden County that yielded
Edgewood and Ellis points. In the 1980s, the
Texas Department of Highways and Public
Transportation conducted a limited testing
project at 41KT32 on the floodplain of the Brazos
River in Kent County. Small expanding-stem
dart points indicated Late Archaic occupations
(Denton 1983).
Late Archaic burials from Kent (Holden
1929) and Mitchell (Ray 1936) Counties contain
unusual lunate stones made of exotic rocks as
grave offerings. The Mitchell County find was a
cremated burial that had Fairland, Marcos, and
Shumla points associated with it. The cultural
significance of lunate stones and cremation as
mortuary traits are not fully understood (Boyd
1997:253–257).
Late Prehistoric Period
The Late Prehistoric period (1200–450 B.P.)
was a time of rapid and significant changes
among prehistoric cultures. Technological
changes, including the emergence of the bow and
arrow, the use of ceramics, and the adoption of
horticulture, occurred at different times in dif-
ferent locations. For whatever reasons, people
in some regions adopted the bow and arrow later
than others, and some people never adopted
agriculture, but others did. In the study area,
some Late Prehistoric sites and assemblages
continue to show similarities to central Texas,
but there were distinctive cultural influences in
the Rolling Plains that are not evident in cen-
tral Texas. Across much of central Texas, there
is evidence of increasing relationships with
Caddoan peoples to the east, but the Rolling
Plains region has stronger evidence of influences
from Plains Woodland and Plains Village peoples
to the north and Puebloan peoples to the west,
as well as limited Caddoan influence (Boyd
1997:491–496; Cliff et al. 1991:16).
In Late Prehistoric I times, which lasted
from about A.D. 500 to 1100 or 1200, two cultural
complexes are recognized in the study area.
There were probably more than two groups
within the central Rolling Plains at this time,
but only the Palo Duro and Blow Out Mountain
complexes are recognized as definable archeo-
logical entities.
The core area of the Palo Duro complex is
situated along the Caprock Escarpment and
mainly to the north of the study area (Boyd
1997:Figure 84), but the southern end of the
culture area extends into the Rolling Plains. At
least two sites in the study area—the Big Spring
site in Howard County and the South Sage Creek
site in Kent County—are attributed to the Palo
Duro complex (Boyd 1997:Figure 85 and Table
66). One of the most significant sites of the Palo
Duro complex is the Sam Wahl site (41GR292)
in Garza County, immediately west of the study
area. The discovery of a circular pithouse, large
subterranean storage pits, and baking pits there
led to a comparative study and redefinition of
the Palo Duro complex (Boyd 1995, 1997). The
complex is considered to represent foraging
peoples who primarily occupied the canyonlands
along the Caprock Escarpment but also ventured
onto the High Plains and Rolling Plains, prob-
ably seasonally. Deadman’s arrow points are the
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distinctive style for the complex, but Scallorn
and stemmed Alba or Alba-like arrow points also
are found. These people do not appear to have
made any pottery, but they imported plain
brownware pots from the Jornada Mogollon re-
gion to the west. Bison were of little importance,
presumably because they were so scarce from
around A.D. 500 to 1000, but hunting deer and
smaller animals was important. Paleoclimatic
evidence suggests cooler and wetter conditions
during this time, and Palo Duro peoples har-
vested a range of wild plant foods, including
mesquite beans and shin oak acorns. They used
a variety of grinding tools and baking pits to
process these and other plants. Although no
cultigen remains have been found at any Palo
Duro complex sites, the possibility that the
people practiced limited horticulture cannot be
ruled out.
The recent finding of corn at the Bear
Branch site (41CA13) in Callahan County sheds
new light on agriculture in the Callahan Divide
area. A charred corn kernal (Zea mays) was re-
covered from a cooking pit associated with a
burned rock midden (Katz and Katz 2002), and
a bulk sediment radiocarbon date of A.D. 1160
to 1290 (calibrated, two-sigma) is associated. To
the authors’ knowledge, this is the only docu-
mented occurrence of prehistoric corn in the
Rolling Plains region and the westernmost re-
ported occurrence in northern Texas, excluding
the Panhandle (see Henrietta complex below).
The cultural affiliation of this site is not certain.
Katz and Katz (2002) suggest the Bear Branch
site belongs to the Blow Out Mountain complex
(see below), but the cultural affiliation is com-
plicated by a fairly long span of occupation (es-
timated to be from A.D. 600 to 1600) and a variety
of diagnostic points. Along with a few dart points,
the Bear Branch assemblage includes early-style
arrow points such as Scallorn and Alba and late-
style arrow points such as Fresno, Perdiz, and
Washita. The site definitely has multiple use
episodes, and it could represent occupations by
different groups over time or perhaps contem-
poraneous use by multiple groups. Some of the
occupations could be associated with the
Henrietta or Palo Duro complexes. The Scallorn
and Alba points in particular suggest an affilia-
tion with the late Palo Duro complex, despite
the absence of imported Mogollon brownware
pottery. Regardless of who the occupants were
around A.D. 1200, the corn likely indicates that
people were farming at or close to the Bear
Branch site during the transition time from Late
Prehistoric I to II.
Creel (1990:15–18) defined the Blow Out
Mountain complex based on his work at the East
Levee site, and this culture area encompasses
much of the central Rolling Plains (see Boyd
1997:280–281). The complex is transitional be-
tween Late Prehistoric I and II and presumably
dates from about A.D. 800 to 1300. As it is cur-
rently defined, the Blow Out Mountain complex
subsumes Cyrus Ray’s (1929) Sand Dune Cul-
ture and Sayles and Ray’s Brazos River Culture
(Sayles 1935; see Ray and Sayles 1941). Blow
Out Mountain also includes many cairn burial
sites and “rock-covered mounds” excavated in
the study area during the 1930s and 1940s. Evi-
dence in many of these graves suggests that in-
tercultural violence was prevalent in the Rolling
Plains during Late Prehistoric times (see Boyd
1997:280–281, 491–496; Brooks 1994).
The Blow Out Mountain strata at the East
Levee site, in contrast to the Late Archaic strata
below and the Toyah phase strata above, con-
tained no bison remains. The stone-lined
hearths, faunal remains, and stone tool assem-
blage all indicate generalized hunter-gatherers.
No ceramics are associated with the complex.
Typical arrow points fall into one of four catego-
ries: stemmed points often typed as Alba or
Bonham; Chadbourne points (Turner and Hester
1999:207) that appear to be smaller versions of
Darl or Zephyr dart points; contracting-stem
Cliffton-like points; and side-notched Washita
points. Of particular note, many of the Alba-like
points are longer and have serrated blades, and
this form is most commonly associated with hu-
man burials. These were named Moran points
by Forrester (1987), and many specimens found
in burials appear to be arrow tips that caused
death (Boyd 1997:280–281).
There are some interpretive problems with
the Blow Out Mountain complex because of the
limited sample of excavated components and the
lack of chronological control. It may be that Blow
Out Mountain represents a single culture un-
dergoing rapid changes during a critical time
from A.D. 800 to 1300. Or, it may be that the com-
plex needs to be split into two or more cultural
groups as more data come to light.
The transition from the Late Prehistoric I
to Late Prehistoric II periods, occurring some-
time around A.D. 1100 to 1200, was a time of sig-
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nificant cultural changes across the American
Southwest and Southern Plains. In the South-
ern Plains, it is generally linked with a shift from
cooler, wetter conditions to a warmer, drier cli-
mate. These drier conditions are presumed to
have been more favorable for grasslands and
bison. It is at about this time that bison popula-
tions seem to have exploded in the Southern
Plains, and most cultures shifted subsistence
strategies to intensify bison hunting pursuits
(Dillehay 1974). Many cultures also intensified
their agricultural pursuits at this time, appar-
ently shifting from simple horticultural practices
to more substantial farming primarily involv-
ing corn (Brooks 1989; Hoffman et al. 1989). The
extent to which this Plains Woodland to Plains
Village transition occurred, or did not occur, in
the central Rolling Plains is uncertain because
of the lack of substantive archeological excava-
tions.
During the Late Prehistoric II period, local
cultures may have modified their subsistence
base to incorporate or intensify bison hunting
while other groups moved into the Southern
Plains from surrounding areas to exploit the
expanded bison range. But some climatic fluc-
tuations within the Late Prehistoric II period
may have been significant, and there is evidence
of two major drought periods: one around
A.D. 1275 to 1300 and another around A.D. 1550
to 1600 (Woodhouse and Overpeck 1998). These
periods certainly would have affected animal
and human populations and may have served
as catalysts for cultural changes.
At least three different cultural groups are
thought to have inhabited part or all of the study
area during the Late Prehistoric II period and
into Historic times. These groups were associ-
ated with the Garza complex, Henrietta com-
plex, and Toyah phase. All three cultures seem
to be present in the study area (see Boyd
1997:Figure 96), and the central Rolling Plains
is within a “shared area” identified by Johnson
(1994:Figure 105) as a place where several cul-
tural groups lived and interacted. Because of the
dynamic cultural nature of this shared area dur-
ing Late Prehistoric II times, the archeological
remains are diverse, intriguing, and confusing.
The Garza complex (Boyd 1997:495) is rep-
resented by bison kill and processing sites, short-
term hunting camps, rockshelters, and
residential base camps with evidence of tipi-like
dwellings. Isolated burials also are associated.
Material culture includes a triad of bison hunt-
ing and skinning tools—the distinctive Garza
and Lott points, Plains-style end scrapers, and
beveled knives. Stone tool assemblages are
strictly functional at most Garza sites, particu-
larly those related to bison hunting and process-
ing, and striated pottery sherds from plainware
pots are often associated. In contrast, at resi-
dential bases where more-intensive occupations
occurred, a range of imported Puebloan items is
usually found. Obsidian, turquoise, and Olivella
shell beads are sometimes present, and deco-
rated Puebloan pottery is abundant at some
sites. Further evidence of Puebloan trade is
found at seventeenth-century sites in the form
of historic-age materials (e.g., majolica pottery,
gunflints and lead, cow and horse bones) that
were obtained from Spanish colonial settlement
or mission pueblos like Pecos.
The Garza complex extends into the north-
western counties of the study area, and the
Longhorn and Headstream sites in Kent
County (41KT53 and 41KT51) are two Garza
complex sites that have been intensively inves-
tigated (Boyd 1997:380–381). Garza peoples
were major players in the Southern Plains-
Pueblo interaction during the middle to late
1600s and appear to have processed large num-
bers of bison hides for the Pueblo trade. The
intensity of Plains-Puebloan trading increased
through time, and it is notable that prehistoric
Garza sites (i.e., those before A.D. 1541) may
look very different from protohistoric Garza
sites dating after about 1650.
Krieger (1946) defined the Henrietta com-
plex based primarily on late 1930s excavations
at the Harrell site (Hughes 1942) to the east of
the study area in Young County. Most of the sites
attributed to this complex are east of the cen-
tral Rolling Plains study area (see the culture
history section for North-Central Texas), but the
westernmost extent of this culture area appears
to include Callahan, Eastland, Shackelford, and
Stephens Counties. The Henrietta complex rep-
resents the southernmost Plains Village mani-
festation in Texas (Boyd 1997:360–361; Brooks
1989:85–86). It is characterized by small circu-
lar to oval houses (with walls lined with posts
and having three or four interior posts), storage
pits, a variety of arrow points (Fresno, Harrell,
Scallorn, and Washita being most common; Alba,
Bonham, Eddy, and Perdiz being less common),
and Nocona Plain pottery tempered with
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limestone or shell. Henrietta peoples did some
farming. Charred corn has been recovered from
sites in Young and Cooke Counties, and bison
scapula hoes were used as gardening tools.
Henrietta peoples were tied into interregional
exchange networks, with trade to the west and
northwest as indicated by obsidian, Alibates
flint, and Puebloan pottery, and trade to the east
as indicated by celts and Caddoan pottery.
The Henrietta complex is somewhat confus-
ing because of the low number of investigated
sites and the lack of chronological control. It
shows similarities to the Blow Out Mountain
complex to the west and to the Sanders and
Wylie phases to the east (Boyd 1997:361; Brooks
1989:85–86). One thing that is clear, however, is
that there is a high frequency of violence in buri-
als, and warfare seems to have been prevalent
in this culture (Boyd 1997:360–361).
The Toyah phase was first proposed by
Kelley (1947b) and later revised by Jelks (1962).
More recently, Toyah culture was redefined by
Johnson (1994) based on his work at the
Buckhollow site in Kimbell County. He defined
what he called a Classic Toyah culture area that
extends northward up into the Rolling Plains
region and to the southern edge of the study
area. He also defines a shared culture area that
encompasses the study area (Johnson 1994:Fig-
ure 105). Classic Toyah culture is identified by
Perdiz arrow points, Plains-style end scrapers,
beveled knives, and bone-tempered plainware
pottery (often called Leon Plain).
Toyah phase artifacts are found outside the
Classic Toyah area, particularly to the north and
northwest, but they seem to be mixed with traits
and materials from other cultures. Evidence that
Toyah people ventured into the Rolling Plains
includes Perdiz-associated bison-processing sites
to the south of the study area (e.g., the Elm Creek
site in Concho County and the Rush site in Tom
Green County), but Perdiz arrow points are
found as far north as the southern Llano
Estacado (Boyd 1997:82). One particularly in-
teresting find in the study area is the Weaver-
Ramage cache in Kent County (Tunnell 1978),
containing more than 800 items of high-quality
Edwards chert, including a Perdiz point. It is
thought to be a cache made by Toyah people.
Within the shared area of the Rolling Plains,
Perdiz points are found alongside other distinc-
tive arrow point styles (such as Cliffton, Garza,
Harrell, Lott, and Washita) and with a wide
range of ceramic types. As noted with the
Henrietta complex above, violence in Toyah
phase burials indicates that the groups in the
shared area were not always friendly toward
each other (Boyd 1997:364; Prewitt 1981:83).
Historic Period
The Historic period begins with Coronado’s
entrada in A.D. 1541 and ends in 1875. The cen-
tral Rolling Plains study area was undoubtedly
occupied at various times by Apaches, Jumanos,
Comanches, and other Native American groups,
but recognizing the archeological remains of
these historic cultures is difficult at best.
When Coronado entered the northern part
of Texas in 1541, he met two different groups—
Querechos and Teyas—and they were enemies
(Boyd 2001). Most researchers agree that the
Querechos were Apache peoples, and an Apache
presence in the Southern Plains seems certain
in the latter 1500s and 1600s. There is less cer-
tainty as to the identity of the Teyas, but the
most prominent theory is that they represent
Jumano peoples described in Spanish accounts
from the seventeenth and eighteenth centuries
(Boyd 2001; Kenmotsu 2001). The Jumano cul-
ture area probably extended up into the Roll-
ing Plains, but its precise boundaries are not
well documented (Hickerson 1994:Map 6;
Kenmostsu 2001:Figure 1). No sites in the study
area are attributed to the historic Apache or
Jumano.
The cultural dynamics in the Southern
Plains changed radically once again between
1700 and 1725 when the Comanches suddenly
appeared (Wallace and Hoebel 1986:6–8). To
combat the Comanche threat, it appears that the
Jumano and Apache may have become allies in
the early 1700s (Kenmotsu 2001:33), but these
and other groups were ultimately displaced by
the more-powerful Comanche bands. They re-
mained the dominant force in the Southern
Plains until the 1870s, when the U.S. Army
launched several campaigns and finally removed
the Comanches and their allies from the region
(Newcomb 1961:155–157).
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Seventy-seven projects distributed across
the Abilene, Fort Worth, and Waco Districts were
completed (Figure 4). Though included in the
contract area, no work authorizations for
projects in the Brownwood District were issued.
These consisted of 25 Impact Evaluations and
52 Surveys. Combined, these work authoriza-
tions entailed efforts at 52 bridge replacements,
14 road realignment or widening projects (many
also involving bridge replacements), 1 new road
construction project, 1 hike-and-bike trail con-
struction project, 5 projects involving upgrad-
ing or replacing existing culverts, 1 project
involving construction of drainage improve-
ments, 2 unspecified road maintenance or im-
provement projects, and 1 project involving
replacement of an interstate highway inter-
change. During completion of these work autho-
rizations, 10 newly discovered or previously
recorded archeological sites were investigated.
This section begins with an outline of the meth-
ods used in accomplishing the work authoriza-
tions. Next, the work efforts are summarized in
terms of distribution and setting, followed by a
discussion of the existing disturbances observed
as they relate to the potential for archeological
remains in good context at these locations and
descriptions of the sites investigated. The sec-
tion closes with a discussion of the utility of the
fieldwork done under these work authorizations.
METHODS
Each work authorization done under this
contract began with acquisition of the appropri-
ate USGS map(s), a file search at the Texas Ar-
cheological Research Laboratory or the online
Texas Archeological Sites Atlas for known sites
in and near the project area, review of geologic
and soils maps, and review of project plans to
identify impact areas. The field methods em-
ployed varied depending on the type of project.
For Impact Evaluations, fieldwork typically
consisted of on-the-ground examination of ex-
isting and proposed right of way on both sides
of the road along the full length of the project
area. Where right of entry had not been obtained
for known or potential impact areas beyond the
existing right of way, these areas were inspected
visually across fence lines. The ground surface
and any disturbed areas (e.g., road cuts, the
backdirt of recently placed fiber optic or tele-
phone lines, plowed fields, and so on) within and
adjoining the existing right of way were exam-
ined for evidence of archeological remains. The
primary thrust, however, was to record the kinds
and extent of disturbance and determine the
likelihood of archeological remains in undis-
turbed contexts. In most cases, this entailed ex-
amining visible stream cut banks and overall
landscape geometry to form an opinion about
the thickness and extent of Holocene alluvium
that could host buried archeological deposits.
Typically, shovel tests were not dug because
cutbanks provided adequate information on sedi-
ment thickness.
For each bridge replacement or other Trans-
portation Activity, a standardized Impact Evalu-
ation form was completed recording anticipated
impacts; location and extent of disturbances (e.g.,
ditches, fill sections, underground utilities, gul-
lying and erosion, and other); location and ex-
tent of undisturbed right of way; surface
visibility; subsurface exposures; geologic-geo-
morphic setting; nature, thickness, and origin
of sediments; archeological remains observed;
recommendations; land use; vegetation; person-
nel; and time spent. Each project area also was
SUMMARY OF IMPACT EVALUATIONS
AND SURVEYS
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documented with color photographs. One or two
people did Impact Evaluations, with the typical
bridge replacement requiring 1–2 hours. Each
of the Impact Evaluations that involved long
stretches of highway was carried out as a series
of on-the-ground inspections (i.e., at each stream
crossing) following the methods outlined above,
with the intervening upland areas generally
subjected to windshield inspection.
For Surveys, fieldwork included excavating
enough backhoe or Gradall trenches, or shovel
tests, to constitute a good-faith effort toward
determining whether archeological sites are
present. As listed in Table 1, 295 trenches were
excavated in 48 of the 52 survey areas, ranging
from as few as 1 trench to as many as 24. On 5
surveys, 23 shovel tests were dug in addition to
trenches (range = 2–9 tests). On 4 other surveys,
only shovel tests (n = 29) were dug because there
are no deep Holocene deposits requiring trench-
ing or because dense vegetation prevented back-
hoe access. On 2 surveys, 18 test pits (1x1 m)
were dug in addition to trenches. Twenty-seven
of the surveys were restricted to existing rights
of way; substantial parts of these survey areas
(often half or more) were disturbed by existing
roads and bridges. These 27 surveys involved
excavating 143 trenches, 11 shovel tests, and 18
test pits. Twenty-five surveys were in relatively
undisturbed proposed new rights of way or con-
struction or drainage easements varying from
0.1 to 100 acres in size (median = 0.6–0.8 acres).
In surveying these areas, 152 trenches and 41
shovel tests were excavated. Trenches and shovel
tests usually were placed according to the size
and shape of each survey area, distributions of
landforms, accessibility, and the locations of
known sites rather than at specific intervals.
The trenches were at least 5 m long and
0.75 m wide and were usually at least 1.5 m deep
(i.e., the anticipated maximum depth of substan-
tial disturbance). After excavation, their walls
were cleaned and examined for cultural materi-
als. Stratigraphic descriptions were prepared for
selected trenches to characterize the sediments.
Shovel tests averaged 30 cm in diameter and
were dug to varying depths depending on depth
to bedrock, clay content, and water content. Test
pits were 1x1 m and were dug in 10-cm levels to
an average depth of 0.48 m. The sediments re-
moved from shovel tests and test pits were
screened through 1/4-inch-mesh hardware cloth.
A standardized Survey Summary Form was com-
pleted describing the areas subjected to surface
survey; noting visibility; indicating the number,
depth, and placement of shovel tests, test pits,
and trenches; listing the cultural materials ob-
served and sites recorded; providing assessments
and recommendations; and noting the person-
nel and time needed for the survey. Other docu-
mentation consisted of color photographs,
Temporary Site Forms (for eventual submittal
to the Texas Archeological Research Laboratory
in TexSite format), stratigraphic profile descrip-
tions, and project plans showing the locations of
all excavations and sites. Surveys usually were
done by two-person crews. The time required to
complete the surveys varied depending on their
size, the number of trenches and shovel tests or
test pits excavated, and what was found. The
range was 1.5–272 person-hours, with the me-
dian being 10 person-hours (excludes time spent
by TxDOT personnel, including backhoe and
Gradall operators).
SYNOPSIS OF WORK
AUTHORIZATIONS
As listed in Table 1, 16 of the 77 projects
involving fieldwork were in the Abilene District
(Borden, Callahan, Jones, Kent, Mitchell, Scurry,
Stonewall, and Taylor Counties), 23 were in the
Fort Worth District (Erath, Hood, Jack, Johnson,
Palo Pinto, Parker, Somervell, Tarrant, and Wise
Counties), and 38 were in the Waco District (Bell,
Bosque, Coryell, Falls, Hamilton, Hill, Limestone,
and McLennan Counties). No fieldwork was con-
ducted in the Brownwood District.
The projects in the Abilene District consisted
of 6 Impact Evaluations and 10 Surveys for re-
placing 12 bridges, upgrading or replacing 2 ex-
isting culverts, reconfiguring 1 highway
intersection, and constructing new drainage
improvements in 1 project area. In the Fort
Worth District, the work authorizations were for
6 Impact Evaluations and 17 Surveys on 14
bridge replacements, 6 road realignment or wid-
ening projects, 1 project involving new road con-
struction, 1 culvert replacement, and 1 project
involving unspecified road improvements. The
projects in the Waco District consisted of 13 Im-
pact Evaluations and 25 Surveys for 26 bridge
replacements, upgrading of 2 culverts, 8 road
realignments or widening efforts, 1 project in-
volving unspecified road maintenance activities,
and 1 hike-and-bike trail project.
34
Archeological Impact Evaluations and Surveys
T
ab
le
 1
. S
u
m
m
ar
y 
of
 w
or
k
 a
u
th
or
iz
at
io
n
s
W
A
C
ou
nt
y
P
ro
je
ct
 T
yp
e
G
eo
lo
gi
c 
Se
tt
in
g 
an
d 
So
ils
La
nd
 U
se
/V
eg
et
at
io
n
Si
te
s
R
ec
om
m
en
da
tio
n
1
T
ay
lo
r
Im
pa
ct
 e
va
lu
at
io
n
; b
ri
dg
e
re
pl
ac
em
en
t 
on
 C
R
 1
11
 a
t
L
yt
le
 C
re
ek
 (
n
o 
n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
2+
 m
),
 P
er
m
ia
n
C
le
ar
 F
or
k 
G
ro
u
p,
 a
n
d 
P
le
is
to
ce
n
e
su
rf
ic
ia
l d
ep
os
it
s;
 R
io
co
n
ch
o,
 G
ag
eb
y
cl
ay
, a
n
d 
S
ag
er
to
n
 c
la
y 
lo
am
R
u
ra
l; 
op
en
 r
an
ge
la
n
d
w
it
h
 a
 r
es
id
en
ti
al
h
ou
se
 w
it
h
 y
ar
d 
to
 t
h
e
so
u
th
ea
st
N
on
e
N
o 
su
rv
ey
 n
ee
de
d
S
cu
rr
y
Im
pa
ct
 e
va
lu
at
io
n
; b
ri
dg
e
re
pl
ac
em
en
t 
on
 C
R
 3
02
 a
t 
a
tr
ib
u
ta
ry
 o
f 
th
e 
C
le
ar
 F
or
k 
of
th
e 
B
ra
zo
s 
R
iv
er
 (
n
o 
n
ew
R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
6+
 m
),
 P
er
m
ia
n
Q
u
ar
te
rm
as
te
r 
F
or
m
at
io
n
, a
n
d 
T
ri
as
si
c
D
oc
ku
m
 G
ro
u
ps
; C
ol
or
ad
o,
 S
pu
r,
 a
n
d
L
at
om
 s
oi
ls
R
u
ra
l; 
pa
st
u
re
la
n
ds
N
on
e
N
o 
su
rv
ey
 n
ee
de
d
S
cu
rr
y
S
u
rv
ey
 (4
 t
re
n
ch
es
);
 b
ri
dg
e
re
pl
ac
em
en
t 
on
 C
R
 3
21
 a
t
th
e 
C
le
ar
 F
or
k 
of
 t
h
e 
B
ra
zo
s
R
iv
er
 (
n
o 
n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
2+
 m
) 
an
d 
T
ri
as
si
c
D
oc
ku
m
 G
ro
u
p;
 C
ol
or
ad
o 
se
ri
es
 s
oi
ls
,
S
pu
r 
cl
ay
 lo
am
, a
n
d 
S
pa
de
-L
at
om
 s
oi
ls
R
u
ra
l; 
pa
st
u
re
la
n
ds
N
on
e
N
o 
fu
rt
h
er
 w
or
k
B
or
de
n
S
u
rv
ey
 (3
 t
re
n
ch
es
);
 b
ri
dg
e
re
pl
ac
em
en
t 
on
 F
M
 6
69
 a
t
M
es
qu
it
e 
C
re
ek
 (
n
o 
n
ew
R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
1.
5+
 m
) 
an
d 
T
ri
as
si
c
D
oc
ku
m
 G
ro
u
p;
 C
ol
or
ad
o 
se
ri
es
 s
oi
ls
 a
n
d
O
lt
on
 c
la
y 
lo
am
R
u
ra
l; 
pa
st
u
re
la
n
ds
N
on
e
N
o 
fu
rt
h
er
 w
or
k
2
C
or
ye
ll
S
u
rv
ey
 (3
 t
re
n
ch
es
);
 b
ri
dg
e
re
pl
ac
em
en
t 
on
 C
R
 2
57
 a
t
C
av
e 
C
re
ek
 (
0.
43
 a
cr
es
 o
f
n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
3+
 m
),
 C
re
ta
ce
ou
s
C
om
an
ch
e 
P
ea
k 
L
im
es
to
n
e,
 a
n
d
u
n
di
vi
de
d 
C
re
ta
ce
ou
s 
K
ia
m
ch
i C
la
y 
an
d
E
dw
ar
ds
 L
im
es
to
n
e;
 B
os
qu
e 
cl
ay
 lo
am
R
u
ra
l; 
pa
st
u
re
la
n
ds
an
d 
ri
pa
ri
an
w
oo
dl
an
ds
N
on
e
N
o 
fu
rt
h
er
 w
or
k
H
il
l
S
u
rv
ey
 (5
 t
re
n
ch
es
);
 b
ri
dg
e
re
pl
ac
em
en
t 
on
 C
R
 1
46
 a
t
B
ru
sh
y 
C
re
ek
 (
0.
15
 a
cr
es
 o
f
n
ew
 R
O
W
)
U
pp
er
 C
re
ta
ce
ou
s 
O
za
n
 F
or
m
at
io
n
; T
in
n
cl
ay
R
u
ra
l; 
ag
ri
cu
lt
ur
al
fi
el
ds
 a
dj
ac
en
t 
to
 a
ll
fo
u
r 
qu
ad
ra
n
ts
N
on
e
N
o 
fu
rt
h
er
 w
or
k
M
cL
en
n
an
Im
pa
ct
 e
va
lu
at
io
n
; b
ri
dg
e
re
pl
ac
em
en
t 
on
 U
.S
. H
w
y.
 8
4
at
 H
ar
ri
s 
C
re
ek
 (
0.
2 
ac
re
s 
of
n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
  (
<1
 m
) 
an
d 
L
ow
er
C
re
ta
ce
ou
s 
M
ai
n
 S
tr
ee
t 
L
im
es
to
n
e;
 F
ri
o
si
lt
y 
cl
ay
, Q
u
ee
n
y 
cl
ay
 lo
am
, a
n
d 
A
le
do
gr
av
el
ly
 c
la
y 
lo
am
M
ix
ed
 r
u
ra
l a
n
d
su
bu
rb
an
; c
u
lt
iv
at
ed
fi
el
ds
 a
n
d 
pa
st
u
re
s
an
d 
re
si
de
n
ti
al
 a
n
d
co
m
m
er
ci
al
 p
ro
pe
rt
ie
s
N
on
e
N
o 
su
rv
ey
 n
ee
de
d
3
H
il
l
S
u
rv
ey
 (5
 s
h
ov
el
 t
es
ts
);
h
ig
h
w
ay
 m
ai
n
te
n
an
ce
 o
n
 F
M
31
0 
(n
o 
n
ew
 R
O
W
)
C
re
ta
ce
ou
s 
L
ak
e 
W
ac
o 
F
or
m
at
io
n
;
H
ou
st
on
 B
la
ck
 c
la
y
R
u
ra
l; 
ag
ri
cu
lt
ur
al
fi
el
ds
 a
dj
ac
en
t
N
on
e
N
o 
fu
rt
h
er
 w
or
k
B
el
l
S
u
rv
ey
 (5
 t
re
n
ch
es
);
 h
ik
e-
an
d-
bi
ke
 t
ra
il
H
ol
oc
en
e 
al
lu
vi
u
m
 (
1 
m
) 
an
d 
C
re
ta
ce
ou
s
W
al
n
u
t 
C
la
y;
 F
ri
o 
so
il
s 
an
d 
L
ew
is
vi
ll
e
cl
ay
U
rb
an
; a
dj
ac
en
t 
la
n
ds
in
cl
u
de
 la
n
df
il
ls
,
re
cr
ea
ti
on
al
 a
re
as
, a
n
d
m
ob
il
e 
h
om
e 
pa
rk
N
on
e
N
o 
fu
rt
h
er
 w
or
k
35
Chapter 3: Summary of Impact Evaluations and Surveys
T
a
bl
e 
1,
 c
on
ti
n
u
ed
W
A
C
ou
nt
y
P
ro
je
ct
 T
yp
e
G
eo
lo
gi
c 
Se
tt
in
g 
an
d 
So
ils
La
nd
 U
se
/V
eg
et
at
io
n
Si
te
s
R
ec
om
m
en
da
tio
n
4
Jo
n
es
Im
pa
ct
 e
va
lu
at
io
n
; b
ri
dg
e
re
pl
ac
em
en
t 
on
 C
R
 1
08
 a
t
T
h
om
ps
on
 C
re
ek
 (
0.
3 
ac
re
s 
of
n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 a
lo
n
g 
T
h
om
ps
on
cr
ee
k 
n
ar
ro
w
 f
lo
od
pl
ai
n
 (
5-
10
 c
m
 d
ee
p)
;
S
pu
r 
lo
am
y 
so
il
s
R
u
ra
l; 
pa
st
u
re
la
n
ds
N
on
e
N
o 
su
rv
ey
 n
ee
de
d
Jo
n
es
Im
pa
ct
 e
va
lu
at
io
n
; b
ri
dg
e
re
pl
ac
em
en
t 
on
 C
R
 1
37
 a
t
C
al
if
or
n
ia
 C
re
ek
 (
0.
3 
ac
re
s 
of
n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
<1
 m
);
 S
pu
r 
lo
am
y
so
il
s
R
u
ra
l; 
pa
st
u
re
la
n
ds
N
on
e
N
o 
su
rv
ey
 n
ee
de
d
K
en
t
S
u
rv
ey
 (6
 t
re
n
ch
es
);
 b
ri
dg
e
re
pl
ac
em
en
t 
on
 S
H
 2
08
 a
t
th
e 
D
ou
bl
e 
M
ou
n
ta
in
 F
or
k 
of
th
e 
B
ra
zo
s 
R
iv
er
 (
n
o 
n
ew
R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
<1
 m
);
 C
la
ir
em
on
t
si
lt
 lo
am
 a
n
d 
Y
ah
ol
a 
sa
n
dy
 lo
am
R
u
ra
l; 
pa
st
u
re
la
n
ds
N
on
e
N
o 
fu
rt
h
er
 w
or
k
K
en
t
Im
pa
ct
 e
va
lu
at
io
n
; b
ri
dg
e
re
pl
ac
em
en
t 
on
 U
.S
. H
w
y.
38
0 
at
 F
ou
r 
M
il
e 
C
re
ek
 (
n
o
n
ew
 R
O
W
)
H
ol
oc
en
e 
de
po
si
ts
 (
20
 c
m
 d
ee
p)
 m
ap
pe
d
al
on
g 
fl
oo
d 
pl
ai
n
, P
er
m
ia
n
 Q
u
at
er
m
as
te
r
F
or
m
at
io
n
; Q
u
in
la
n
 s
an
dy
 lo
am
s
R
u
ra
l; 
pa
st
u
re
la
n
ds
N
on
e
N
o 
su
rv
ey
 n
ee
de
d
5
P
ar
ke
r
S
u
rv
ey
 (1
 t
re
n
ch
);
 b
ri
dg
e
re
pl
ac
em
en
t 
on
 W
il
so
n
 B
en
d
R
oa
d 
at
 W
il
so
n
 C
re
ek
 (
0.
2
ac
re
s 
of
 n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 a
lo
n
g 
cr
ee
k 
m
ar
gi
n
s
(2
.5
+ 
m
);
 Y
ah
ol
a 
an
d 
B
u
n
ya
n
 s
oi
ls
R
u
ra
l; 
pa
st
u
re
la
n
ds
N
on
e
N
o 
fu
rt
h
er
 w
or
k
P
ar
ke
r
S
u
rv
ey
 (3
 t
re
n
ch
es
);
 b
ri
dg
e
re
pl
ac
em
en
t 
on
 F
M
 1
18
9 
at
th
e 
B
ra
zo
s 
R
iv
er
 (
n
o 
n
ew
R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
4 
m
) 
an
d 
P
le
is
to
ce
n
e
te
rr
ac
e 
de
po
si
ts
; L
in
co
ln
 a
n
d 
B
as
tr
op
sa
n
dy
 lo
am
s
R
u
ra
l; 
ad
ja
ce
n
t 
la
n
ds
m
os
tl
y 
in
 p
as
tu
re
s
N
on
e
N
o 
fu
rt
h
er
 w
or
k
6
T
ar
ra
n
t
S
u
rv
ey
 (6
 t
re
n
ch
es
);
 b
ri
dg
e
re
pl
ac
em
en
t 
on
 I
H
 8
20
 a
t 
B
ig
F
os
si
l C
re
ek
 (
n
o 
n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
5 
m
);
 F
ri
o 
si
lt
y 
cl
ay
an
d 
S
u
n
ev
 c
la
y
U
rb
an
; a
dj
ac
en
t 
la
n
ds
in
 c
it
y 
pa
rk
 a
n
d 
go
lf
co
u
rs
e
N
on
e
N
o 
fu
rt
h
er
 w
or
k
T
ar
ra
n
t
S
u
rv
ey
 (6
 t
re
n
ch
es
);
 c
u
lv
er
t
re
pl
ac
em
en
t 
on
 B
S
 1
14
L
 a
t
C
ot
to
n
w
oo
d 
B
ra
n
ch
 (
n
o 
n
ew
R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
2 
m
) 
an
d 
C
re
ta
ce
ou
s
E
ag
le
 F
or
d 
fo
rm
at
io
n
; T
ri
n
it
y 
cl
ay
 a
n
d
H
ou
st
on
 B
la
ck
 c
la
y
U
rb
an
; a
dj
ac
en
t 
la
n
ds
m
os
tl
y 
in
 u
n
de
ve
lo
pe
d
u
rb
an
 lo
ts
N
on
e
N
o 
fu
rt
h
er
 w
or
k
E
ra
th
S
u
rv
ey
 (6
 t
re
n
ch
es
);
 b
ri
dg
e
re
pl
ac
em
en
t 
on
 S
H
 6
 a
t
G
re
en
 C
re
ek
 (
n
o 
n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
4–
5 
m
);
 F
ri
o 
cl
ay
R
u
ra
l; 
pa
st
u
re
la
n
ds
N
on
e
N
o 
fu
rt
h
er
 w
or
k
7
Ja
ck
S
u
rv
ey
 (2
 t
re
n
ch
es
);
 b
ri
dg
e
re
pl
ac
em
en
t 
on
 C
R
 2
71
 a
t
E
lm
 P
oo
l C
re
ek
 (
n
o 
n
ew
R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
1.
8 
m
) 
an
d
C
re
ta
ce
ou
s 
T
w
in
 M
ou
n
ta
in
s 
an
d 
G
le
n
R
os
e 
L
im
es
to
n
e 
F
or
m
at
io
n
s;
 W
in
dt
h
or
st
-
N
im
ro
d-
D
u
ff
au
 s
oi
ls
R
u
ra
l; 
pa
st
u
re
s 
an
d
ag
ri
cu
lt
u
ra
l f
ie
ld
s
N
on
e
N
o 
fu
rt
h
er
 w
or
k
36
Archeological Impact Evaluations and Surveys
T
a
bl
e 
1,
 c
on
ti
n
u
ed
W
A
C
ou
nt
y
P
ro
je
ct
 T
yp
e
G
eo
lo
gi
c 
Se
tt
in
g 
an
d 
So
ils
La
nd
 U
se
/V
eg
et
at
io
n
Si
te
s
R
ec
om
m
en
da
tio
n
E
ra
th
Im
pa
ct
 e
va
lu
at
io
n
;
co
n
st
ru
ct
io
n
 o
f r
el
ie
f 
ro
u
te
fo
r 
U
.S
. H
w
y.
 6
7 
at
 D
u
bl
in
(1
47
 a
cr
es
 o
f 
n
ew
 R
O
W
)
C
re
ta
ce
ou
s 
W
al
n
u
t 
C
la
y 
an
d 
P
al
u
xy
F
or
m
at
io
n
s;
 H
ou
st
on
 B
la
ck
-D
en
to
n
-
P
u
rv
es
 s
oi
ls
R
u
ra
l; 
m
os
tl
y
ra
n
ge
la
n
ds
 a
n
d
ag
ri
cu
lt
u
ra
l f
ie
ld
s
N
on
e
N
o 
su
rv
ey
 n
ee
de
d
8
W
is
e
S
u
rv
ey
 (3
 t
re
n
ch
es
);
 b
ri
dg
e
re
pl
ac
em
en
t 
on
 C
R
 4
79
0 
at
 a
tr
ib
u
ta
ry
 t
o 
H
og
 C
re
ek
 (0
.1
6
ac
re
s 
of
 n
ew
 R
O
W
)
L
ow
er
 C
re
ta
ce
ou
s 
P
al
u
xy
 F
or
m
at
io
n
;
P
al
ex
as
 s
an
dy
 a
n
d 
cl
ay
 lo
am
s
R
u
ra
l; 
pa
st
u
re
la
n
ds
N
on
e
N
o 
fu
rt
h
er
 w
or
k
Ja
ck
S
u
rv
ey
 (2
 t
re
n
ch
es
);
 b
ri
dg
e
re
pl
ac
em
en
t 
on
 S
H
 1
48
 a
t
th
e 
W
es
t 
F
or
k 
of
 t
h
e 
T
ri
n
it
y
R
iv
er
 (
n
o 
n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
3–
4 
m
);
 T
ru
ce
-
O
w
en
s-
W
au
ri
ka
 s
oi
ls
R
u
ra
l; 
ag
ri
cu
lt
ur
al
fi
el
ds
 a
dj
ac
en
t
N
on
e
N
o 
fu
rt
h
er
 w
or
k
W
is
e
S
u
rv
ey
 (4
 t
re
n
ch
es
);
 b
ri
dg
e
re
pl
ac
em
en
t 
on
 C
R
 2
02
 a
t
P
an
th
er
 C
re
ek
 (
0.
5 
ac
re
s 
of
n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
; P
al
ex
as
 s
oi
ls
R
u
ra
l; 
ra
n
ge
la
n
ds
 a
n
d
ag
ri
cu
lt
u
ra
l f
ie
ld
N
on
e
N
o 
fu
rt
h
er
 w
or
k
S
om
er
ve
ll
S
u
rv
ey
 (1
3 
tr
en
ch
es
, 7
 t
es
t
pi
ts
);
 b
ri
dg
e 
re
pl
ac
em
en
t 
on
U
.S
. H
w
y.
 6
7 
at
 S
qu
aw
C
re
ek
 (
n
o 
n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
2.
5 
m
);
 P
al
u
xy
 v
er
y
fi
n
e 
sa
n
dy
 lo
am
 a
n
d 
V
en
u
s 
lo
am
R
u
ra
l t
o 
se
m
ir
u
ra
l;
go
lf
 c
oa
rs
e 
n
or
th
 o
f 
th
e
h
ig
h
w
ay
 a
n
d
ag
ri
cu
lt
u
ra
l f
ie
ld
s
so
u
th
 o
f 
it
41
S
V
4,
41
S
V
51
N
o 
fu
rt
h
er
 w
or
k
10
Jo
h
n
so
n
S
u
rv
ey
 (3
 t
re
n
ch
es
);
 b
ri
dg
e
re
pl
ac
em
en
t 
on
 F
M
 1
57
 a
t
M
ou
n
ta
in
 C
re
ek
 (
2.
3 
ac
re
s 
of
n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
2–
3 
m
) 
pr
es
en
t,
 b
u
t
n
ot
 m
ap
pe
d 
w
it
h
 u
pp
er
 C
re
ta
ce
ou
s
W
oo
db
in
e 
F
or
m
at
io
n
; T
in
n
 s
er
ie
s
m
ap
pe
d 
on
 f
lo
od
pl
ai
n
s 
an
d 
F
er
ri
s,
H
ei
de
n
 a
n
d 
N
av
o 
so
il
s 
on
 u
pl
an
ds
R
u
ra
l; 
ra
n
ge
la
n
ds
 w
it
h
m
od
er
at
e 
re
si
de
n
ti
al
u
se
N
on
e
N
o 
fu
rt
h
er
 w
or
k
12
B
os
qu
e
S
u
rv
ey
 (5
 t
re
n
ch
es
);
 b
ri
dg
e
re
pl
ac
em
en
t 
on
 S
H
 2
2 
at
 t
h
e
N
or
th
 B
os
qu
e 
R
iv
er
 (
0.
6
ac
re
s 
of
 n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
; F
ri
o 
si
lt
y 
cl
ay
 lo
am
,
M
in
w
el
ls
 f
in
e 
sa
n
dy
 lo
am
 a
n
d 
B
os
qu
e
lo
am
S
u
bu
rb
an
; r
es
id
en
ti
al
an
d 
co
m
m
er
ci
al
st
ru
ct
u
re
s 
bo
u
n
de
d 
by
ag
ri
cu
lt
u
ra
l l
an
ds
N
on
e
N
o 
fu
rt
h
er
 w
or
k
13
H
am
il
to
n
S
u
rv
ey
 (3
 t
re
n
ch
es
, 1
1 
te
st
pi
ts
);
 r
oa
d 
w
id
en
in
g 
on
 U
.S
.
H
w
y.
 2
81
 a
t 
th
e 
N
or
th
B
os
qu
e 
R
iv
er
 (
n
o 
n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
; B
os
qu
e 
cl
ay
 a
n
d 
F
ri
o
si
lt
y 
cl
ay
R
u
ra
l; 
ag
ri
cu
lt
ur
al
la
n
ds
 a
dj
ac
en
t
41
H
M
53
N
o 
fu
rt
h
er
 w
or
k
14
S
to
n
ew
al
l
S
u
rv
ey
 (2
 t
re
n
ch
es
);
 c
u
lv
er
t
re
pl
ac
em
en
t 
or
 e
xt
en
si
on
 o
n
F
M
 6
10
 a
t 
a 
tr
ib
u
ta
ry
 o
f 
S
al
t
C
re
ek
 (
n
o 
n
ew
 R
O
W
)
P
er
m
ia
n
 W
h
it
eh
or
se
 S
an
ds
to
n
e
F
or
m
at
io
n
; Y
om
on
t-
Q
u
in
la
n
 c
om
pl
ex
R
u
ra
l; 
pa
st
u
re
la
n
ds
N
on
e
N
o 
fu
rt
h
er
 w
or
k
37
Chapter 3: Summary of Impact Evaluations and Surveys
T
a
bl
e 
1,
 c
on
ti
n
u
ed
W
A
C
ou
nt
y
P
ro
je
ct
 T
yp
e
G
eo
lo
gi
c 
Se
tt
in
g 
an
d 
So
ils
La
nd
 U
se
/V
eg
et
at
io
n
Si
te
s
R
ec
om
m
en
da
tio
n
S
to
n
ew
al
l
S
u
rv
ey
 (1
 t
re
n
ch
);
 c
u
lv
er
t
re
pl
ac
em
en
t 
or
 e
xt
en
si
on
 o
n
F
M
 6
10
 a
t 
an
 u
n
n
am
ed
 d
ra
w
(n
o 
n
ew
 R
O
W
)
P
er
m
ia
n
 W
h
it
eh
or
se
 S
an
ds
to
n
e
F
or
m
at
io
n
; Y
om
on
t-
Q
u
in
la
n
 c
om
pl
ex
R
u
ra
l; 
pa
st
u
re
la
n
ds
N
on
e
N
o 
fu
rt
h
er
 w
or
k
Jo
n
es
Im
pa
ct
 e
va
lu
at
io
n
 (
2 
sh
ov
el
te
st
s)
; b
ri
dg
e 
re
pl
ac
em
en
t 
on
C
R
 1
66
 a
t 
T
h
om
ps
on
 C
re
ek
(0
.2
 a
cr
es
 o
f 
n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
; S
pu
r 
so
il
s
R
u
ra
l; 
pa
st
u
re
la
n
ds
an
d 
a 
pl
ow
ed
 f
ie
ld
N
o 
su
rv
ey
 n
ee
de
d
15
S
om
er
ve
ll
S
u
rv
ey
 (6
 t
re
n
ch
es
);
 b
ri
dg
e
re
pl
ac
em
en
t 
on
 S
H
 1
44
 a
t
S
qu
aw
 C
re
ek
 (
n
o 
n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
2.
5 
m
);
 B
os
qu
e 
lo
am
S
u
bu
rb
an
; c
lo
se
 t
o
re
si
de
n
ti
al
 p
ro
pe
rt
ie
s
bo
u
n
de
d 
by
ag
ri
cu
lt
u
ra
l l
an
ds
41
S
V
15
3
T
es
t 
ex
ca
va
ti
on
s
P
al
o 
P
in
to
S
u
rv
ey
 (1
1 
tr
en
ch
es
);
h
ig
h
w
ay
 w
id
en
in
g 
al
on
g 
9.
8
km
 o
f 
S
H
 1
6 
at
 t
h
e 
B
ra
zo
s
R
iv
er
 (
10
0 
ac
re
s 
of
 n
ew
R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
, P
le
is
to
ce
n
e 
fl
u
vi
at
il
e
te
rr
ac
e 
de
po
si
ts
, a
n
d 
W
in
ch
el
l
F
or
m
at
io
n
; A
pa
lo
, Y
ah
ol
a,
 G
ad
dy
,
D
ec
or
do
va
, B
as
tr
op
, S
et
-P
al
op
in
to
co
m
pl
ex
 s
oi
ls
R
u
ra
l; 
pa
st
u
re
la
n
ds
N
on
e
N
o 
fu
rt
h
er
 w
or
k
P
al
o 
P
in
to
Im
pa
ct
 e
va
lu
at
io
n
; h
ig
h
w
ay
w
id
en
in
g 
al
on
g 
11
.3
 k
m
 o
f
S
H
 1
6 
(n
o 
n
ew
 R
O
W
)
M
is
si
ss
ip
pi
an
 R
an
ge
r 
L
im
es
to
n
e 
an
d
P
la
ci
d 
L
ak
e 
F
or
m
at
io
n
s,
 P
le
is
to
ce
n
e
fl
u
vi
at
il
e 
te
rr
ac
e 
de
po
si
ts
; P
al
op
in
to
-S
et
-
H
en
sl
ey
 L
ee
ra
y 
an
d 
B
as
tr
op
-A
pa
lo
 s
oi
ls
M
ix
ed
 r
u
ra
l a
n
d
su
bu
rb
an
; a
gr
ic
u
lt
u
ra
l,
re
si
de
n
ti
al
,
co
m
m
er
ci
al
, a
n
d
ra
n
ge
la
n
ds
 n
ea
r
P
os
su
m
 K
in
gd
om
 L
ak
e
re
cr
ea
ti
on
 a
re
a
N
on
e
N
o 
su
rv
ey
 n
ee
de
d
16
B
os
qu
e
S
u
rv
ey
 (2
 t
re
n
ch
es
);
 b
ri
dg
e
re
pl
ac
em
en
t 
on
 F
M
 5
6 
at
C
oo
n
 C
re
ek
 (
0.
57
 a
cr
es
 o
f
n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
<1
 m
) 
an
d 
 u
n
di
vi
de
d
D
en
to
n
 C
la
y,
 F
or
t 
W
or
th
 L
im
es
to
n
e,
 a
n
d
D
u
ck
 C
re
ek
 L
im
es
to
n
e;
 F
ri
o 
an
d 
K
ru
m
so
il
s
R
u
ra
l; 
w
oo
dl
an
ds
 a
n
d
ag
ri
cu
lt
u
ra
l f
ie
ld
s
ad
ja
ce
n
t
N
on
e
N
o 
fu
rt
h
er
 w
or
k
17
F
al
ls
 a
n
d
L
im
es
to
n
e
S
u
rv
ey
 (1
9 
tr
en
ch
es
);
 r
oa
d
w
id
en
in
g 
al
on
g 
21
 k
m
 o
f 
S
H
7 
(n
o 
n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
0.
5–
2.
0 
m
),
 U
pp
er
C
re
ta
ce
ou
s 
K
em
p 
C
la
y,
 N
ac
at
oc
h
 S
an
d,
N
ey
la
n
dv
il
le
 F
or
m
at
io
n
, M
ar
lb
ro
ok
M
ar
l, 
P
le
is
to
ce
n
e 
fl
u
vi
at
il
e 
te
rr
ac
e
de
po
si
ts
, a
n
d 
E
oc
en
e 
K
in
ca
id
 F
or
m
at
io
n
an
d 
M
id
w
ay
 G
ro
u
p;
 C
ro
ck
et
t-
W
il
so
n
 a
n
d
H
ou
st
on
 B
la
ck
-H
ei
de
n
 s
oi
ls
R
u
ra
l; 
ra
n
ge
la
n
ds
 a
n
d
ag
ri
cu
lt
u
ra
l l
an
d 
w
it
h
sc
at
te
re
d 
re
si
de
n
ce
s
N
on
e
N
o 
fu
rt
h
er
 w
or
k
18
C
or
ye
ll
S
u
rv
ey
 (4
 t
re
n
ch
es
);
 b
ri
dg
e
re
pl
ac
em
en
t 
on
 C
R
 3
63
 a
t
N
or
th
 B
ee
 H
ou
se
 C
re
ek
 (
2
ac
re
s 
of
 n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
3+
 m
) 
an
d 
L
ow
er
C
re
ta
ce
ou
s 
G
le
n
 R
os
e 
F
or
m
at
io
n
; S
li
de
ll
-
T
op
se
y-
B
ra
ck
et
t 
so
il
s
R
u
ra
l; 
ra
n
ge
la
n
ds
N
on
e
N
o 
fu
rt
h
er
 w
or
k
38
Archeological Impact Evaluations and Surveys
T
a
bl
e 
1,
 c
on
ti
n
u
ed
W
A
C
ou
nt
y
P
ro
je
ct
 T
yp
e
G
eo
lo
gi
c 
Se
tt
in
g 
an
d 
So
ils
La
nd
 U
se
/V
eg
et
at
io
n
Si
te
s
R
ec
om
m
en
da
tio
n
M
cL
en
n
an
S
u
rv
ey
 (8
 t
re
n
ch
es
);
 b
ri
dg
e
re
pl
ac
em
en
t 
on
 C
R
 1
27
 a
t
P
ec
an
 C
re
ek
 (
3 
ac
re
s 
of
 n
ew
R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
1.
5 
m
) 
an
d 
L
ow
er
C
re
ta
ce
ou
s 
P
aw
pa
w
, W
en
o 
L
im
es
to
n
e,
an
d 
M
ai
n
 S
tr
ee
t 
L
im
es
to
n
e 
F
or
m
at
io
n
s;
S
li
de
ll
 a
n
d 
B
ra
ys
on
R
u
ra
l; 
ra
n
ge
la
n
ds
N
on
e
N
o 
fu
rt
h
er
 w
or
k
L
im
es
to
n
e
Im
pa
ct
 e
va
lu
at
io
n
; b
ri
dg
e
re
pl
ac
em
en
t 
on
 C
R
 1
53
 a
t
th
e 
N
av
as
ot
a 
R
iv
er
(u
n
kn
ow
n
 if
 n
ew
 R
O
W
 w
il
l
be
 r
eq
u
ir
ed
)
H
ol
oc
en
e 
al
lu
vi
u
m
; W
h
it
es
bo
ro
 s
oi
ls
R
u
ra
l; 
pa
st
u
re
la
n
ds
N
on
e
N
o 
su
rv
ey
 n
ee
de
d
in
 e
xi
st
in
g 
R
O
W
;
su
rv
ey
 w
it
h
tr
en
ch
in
g 
in
 a
ll
fo
u
r 
qu
ad
ra
n
ts
 if
n
ew
 R
O
W
 is
n
ee
de
d
L
im
es
to
n
e
Im
pa
ct
 e
va
lu
at
io
n
; b
ri
dg
e
re
pl
ac
em
en
t 
on
 C
R
 4
65
 a
t
E
lm
 C
re
ek
 (
u
n
kn
ow
n
 if
 n
ew
R
O
W
 w
il
l b
e 
re
qu
ir
ed
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
1 
m
);
 W
h
it
es
bo
ro
so
il
s
R
u
ra
l; 
pa
st
u
re
la
n
ds
N
on
e
N
o 
su
rv
ey
 n
ee
de
d
in
 e
xi
st
in
g 
R
O
W
;
su
rv
ey
 w
it
h
tr
en
ch
in
g 
in
 a
ll
fo
u
r 
qu
ad
ra
n
ts
 if
n
ew
 R
O
W
 is
n
ee
de
d
L
im
es
to
n
e
Im
pa
ct
 e
va
lu
at
io
n
; b
ri
dg
e
re
pl
ac
em
en
t 
on
 F
M
 1
47
 a
t
R
oc
ky
 C
re
ek
 (
u
n
kn
ow
n
 if
n
ew
 R
O
W
 w
il
l b
e 
re
qu
ir
ed
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
1 
m
);
 W
h
it
es
bo
ro
so
il
s
R
u
ra
l; 
pa
st
u
re
la
n
ds
N
on
e
N
o 
su
rv
ey
 n
ee
de
d
in
 e
xi
st
in
g 
R
O
W
;
su
rv
ey
 w
it
h
tr
en
ch
in
g 
in
 a
ll
fo
u
r 
qu
ad
ra
n
ts
 if
n
ew
 R
O
W
 is
n
ee
de
d
F
al
ls
Im
pa
ct
 e
va
lu
at
io
n
; b
ri
dg
e
re
pl
ac
em
en
t 
of
 C
R
 2
29
 a
t 
B
ig
C
re
ek
 r
el
ie
f 
(u
n
kn
ow
n
 if
 n
ew
R
O
W
 w
il
l b
e 
re
qu
ir
ed
)
H
ol
oc
en
e 
al
lu
vi
u
m
; T
ri
n
it
y 
so
il
s
R
u
ra
l; 
pa
st
u
re
la
n
ds
N
on
e
N
o 
su
rv
ey
 n
ee
de
d
in
 e
xi
st
in
g 
R
O
W
;
su
rv
ey
 w
it
h
tr
en
ch
in
g 
in
 a
ll
fo
u
r 
qu
ad
ra
n
ts
 if
n
ew
 R
O
W
 is
n
ee
de
d
19
H
oo
d
Im
pa
ct
 e
va
lu
at
io
n
; r
oa
d
im
pr
ov
em
en
ts
 a
lo
n
g 
11
.3
 k
m
of
 U
.S
. H
w
y.
 3
77
 (
n
o 
n
ew
R
O
W
)
L
ow
er
 C
re
ta
ce
ou
s 
G
le
n
 R
os
e 
an
d 
P
al
u
xy
S
an
d 
F
or
m
at
io
n
s 
an
d 
P
le
is
to
ce
n
e 
te
rr
ac
e
de
po
si
ts
; B
as
tr
op
-Y
ah
ol
a,
 W
in
dt
h
or
st
-
D
u
ff
au
, A
le
do
-B
ol
ar
, a
n
d 
C
h
an
ey
-
N
im
ro
d 
so
il
s
U
rb
an
 a
n
d 
su
bu
rb
an
de
ve
lo
pm
en
t 
an
d
sp
ra
w
l
N
on
e
N
o 
su
rv
ey
 n
ee
de
d
39
Chapter 3: Summary of Impact Evaluations and Surveys
T
a
bl
e 
1,
 c
on
ti
n
u
ed
W
A
C
ou
nt
y
P
ro
je
ct
 T
yp
e
G
eo
lo
gi
c 
Se
tt
in
g 
an
d 
So
ils
La
nd
 U
se
/V
eg
et
at
io
n
Si
te
s
R
ec
om
m
en
da
tio
n
20
E
ra
th
 a
n
d
H
oo
d
Im
pa
ct
 e
va
lu
at
io
n
; h
ig
h
w
ay
w
id
en
in
g 
al
on
g 
19
 k
m
 o
f 
U
.S
.
H
w
y.
 3
77
 (
20
2 
ac
re
s 
of
 n
ew
R
O
W
H
ol
oc
en
e 
al
lu
vi
u
m
 (
m
in
im
al
 t
o 
2+
 m
);
L
ow
er
 C
re
ta
ce
ou
s 
P
al
u
xy
 S
an
d 
an
d 
G
le
n
R
os
e 
F
or
m
at
io
n
s,
 a
n
d 
P
le
is
to
ce
n
e
fl
u
vi
at
il
e 
de
po
si
ts
; T
ar
ra
n
t-
P
u
rv
es
,
A
le
do
-B
ol
ar
, W
in
dt
h
or
st
-D
u
ff
au
,
C
h
an
ey
-N
im
ro
d,
 a
n
d 
K
ru
m
-S
u
n
ev
 s
oi
ls
U
rb
an
 w
it
h
 a
re
as
 o
f
su
bu
rb
an
 d
ev
el
op
m
en
t
N
on
e
N
o 
su
rv
ey
 n
ee
de
d
in
 e
xi
st
in
g 
R
O
W
or
 m
os
t 
n
ew
R
O
W
; s
u
rv
ey
 w
it
h
tr
en
ch
in
g 
in
 n
ew
R
O
W
 a
t 
4 
of
 1
8
st
re
am
 c
ro
ss
in
gs
21
S
om
er
ve
ll
S
u
rv
ey
 (9
 t
re
n
ch
es
, 9
 s
h
ov
el
te
st
s)
; b
ri
dg
e 
re
pl
ac
em
en
t 
on
U
.S
. H
w
y.
 6
7 
at
 t
h
e 
P
al
u
xy
R
iv
er
 (
1.
7 
ac
re
s 
of
 n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
2+
 m
) 
an
d 
L
ow
er
C
re
ta
ce
ou
s 
G
le
n
 R
os
e 
F
or
m
at
io
n
; B
os
qu
e
lo
am
, V
en
u
s 
lo
am
, Y
ah
ol
a-
G
ad
dy
,
T
ar
ra
n
t-
B
ol
ar
, a
n
d 
T
ar
ra
n
t-
P
u
rv
es
 s
oi
ls
R
u
ra
l t
o 
se
m
ir
u
ra
l;
ra
n
ge
la
n
ds
 t
o 
th
e 
ea
st
an
d 
re
si
de
n
ce
s 
to
 t
h
e
w
es
t
41
S
V
15
7
N
o 
fu
rt
h
er
 w
or
k
23
E
ra
th
S
u
rv
ey
 (1
6 
sh
ov
el
 t
es
ts
);
h
ig
h
w
ay
 w
id
en
in
g 
al
on
g 
F
M
8 
at
 4
1E
R
44
 (
0.
39
 a
cr
es
 o
f
n
ew
 R
O
W
 r
ec
en
tl
y 
ac
qu
ir
ed
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
2.
5 
m
) 
an
d 
L
ow
er
C
re
ta
ce
ou
s 
G
le
n
 R
os
e 
F
or
m
at
io
n
; L
am
ar
lo
am
R
u
ra
l; 
pa
st
u
re
la
n
ds
n
or
th
 o
f r
ec
en
tl
y
ac
qu
ir
ed
 R
O
W
41
E
R
44
N
o 
fu
rt
h
er
 w
or
k
24
F
al
ls
S
u
rv
ey
 (1
6 
tr
en
ch
es
);
 r
oa
d
w
id
en
in
g 
on
 S
H
 7
 a
t 
B
ig
C
re
ek
 (
n
o 
n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 a
n
d 
U
pp
er
C
re
ta
ce
ou
s 
K
em
p 
C
la
y;
 T
ri
n
it
y 
cl
ay
 w
it
h
a 
sh
or
t 
se
gm
en
t 
of
 H
ou
st
on
 B
la
ck
 c
la
y
R
u
ra
l; 
ra
n
ge
la
n
ds
N
on
e
N
o 
fu
rt
h
er
 w
or
k
25
C
or
ye
ll
Im
pa
ct
 e
va
lu
at
io
n
;
in
st
al
la
ti
on
 o
f 
pa
ss
in
g 
la
n
es
al
on
g 
25
 k
m
 o
f 
U
.S
. H
w
y.
 8
4
(2
8 
ac
re
s 
of
 n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 a
n
d 
L
ow
er
C
re
ta
ce
ou
s 
W
al
n
u
t 
C
la
y 
F
or
m
at
io
n
;
N
u
ff
-C
h
o,
 E
ck
ra
n
t-
R
ea
l-
R
oc
k 
ou
tc
ro
p,
S
li
de
ll
-T
op
se
y-
B
ra
ck
et
, D
os
s-
R
ea
l-
K
ru
m
,
an
d 
B
os
qu
e-
F
ri
o-
L
ew
is
vi
ll
e 
so
il
s
R
u
ra
l; 
pa
st
u
re
la
n
ds
w
it
h
 o
cc
as
io
n
al
re
si
de
n
ce
s 
an
d 
th
e
co
m
m
u
n
it
ie
s 
of
 S
ou
th
P
u
rm
el
a 
an
d 
E
va
n
t
N
on
e
N
o 
su
rv
ey
 n
ee
de
d
in
 e
xi
st
in
g 
R
O
W
or
 m
os
t 
n
ew
R
O
W
; s
u
rv
ey
 w
it
h
tr
en
ch
in
g 
in
 n
ew
R
O
W
 o
n
 t
h
e
fl
oo
dp
la
in
s 
of
C
ow
h
ou
se
 C
re
ek
an
d 
L
an
gf
or
d
B
ra
n
ch
C
or
ye
ll
Im
pa
ct
 e
va
lu
at
io
n
; b
ri
dg
e
re
pl
ac
em
en
t 
on
 U
.S
. H
w
y.
 8
4
at
 a
 t
ri
bu
ta
ry
 o
f 
L
an
gf
or
d
B
ra
n
ch
 (u
n
kn
ow
n
 if
 n
ew
R
O
W
 w
il
l b
e 
re
qu
ir
ed
)
L
ow
er
 C
re
ta
ce
ou
s 
W
al
n
u
t 
C
la
y
F
or
m
at
io
n
; K
ru
m
 s
il
ty
 c
la
y 
an
d 
D
os
s-
R
ea
l s
oi
ls
R
u
ra
l; 
pa
st
u
re
la
n
ds
 t
o
th
e 
n
or
th
w
es
t 
an
d
re
si
de
n
ce
s 
be
yo
n
d 
th
e
re
m
ai
n
in
g 
qu
ad
ra
n
ts
N
on
e
N
o 
su
rv
ey
 n
ee
de
d
M
cL
en
n
an
Im
pa
ct
 e
va
lu
at
io
n
; b
ri
dg
e
re
pl
ac
em
en
t 
on
 C
R
 2
97
 a
t
S
ou
th
 C
ow
 B
ay
ou
 (
un
kn
ow
n
h
ow
 m
u
ch
 n
ew
 R
O
W
 w
il
l b
e
re
qu
ir
ed
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
>1
 m
) 
an
d 
U
pp
er
C
re
ta
ce
ou
s 
A
u
st
in
 C
h
al
k;
 S
te
ph
en
-E
dd
y
an
d 
F
ai
rl
ie
 c
la
y 
so
il
s
R
u
ra
l; 
ra
il
ro
ad
 r
ig
h
t 
of
w
ay
, p
as
tu
re
la
n
ds
, a
n
d
ag
ri
cu
lt
u
ra
l f
ie
ld
s
ad
ja
ce
n
t
N
on
e
N
o 
su
rv
ey
 n
ee
de
d
40
Archeological Impact Evaluations and Surveys
T
a
bl
e 
1,
 c
on
ti
n
u
ed
W
A
C
ou
nt
y
P
ro
je
ct
 T
yp
e
G
eo
lo
gi
c 
Se
tt
in
g 
an
d 
So
ils
La
nd
 U
se
/V
eg
et
at
io
n
Si
te
s
R
ec
om
m
en
da
tio
n
26
Jo
n
es
S
u
rv
ey
 (8
 t
re
n
ch
es
);
co
n
st
ru
ct
io
n
 o
f a
 d
ra
in
ag
e
ea
se
m
en
t 
fr
om
 F
M
 1
08
2 
to
th
e 
C
le
ar
 F
or
k 
of
 t
h
e 
B
ra
zo
s
R
iv
er
 (
n
o 
n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
3 
m
) 
an
d 
P
er
m
ia
n
C
ol
em
an
 J
u
n
ct
io
n
 a
n
d 
A
dm
ir
al
F
or
m
at
io
n
s;
 L
ee
ra
y-
S
ag
er
to
n
-N
u
kr
u
m
cl
ay
ey
 a
n
d 
lo
am
y 
so
il
s
R
u
ra
l; 
ra
n
ge
la
n
ds
N
on
e
N
o 
fu
rt
h
er
 w
or
k
C
al
la
h
an
S
u
rv
ey
 (8
 t
re
n
ch
es
);
 b
ri
dg
e
re
pl
ac
em
en
t 
on
 F
M
 2
22
8 
at
an
 u
n
n
am
ed
 d
ra
w
 (n
o 
n
ew
R
O
W
)
P
er
m
ia
n
 J
u
n
ct
io
n
 a
n
d 
A
dm
ir
al
F
or
m
at
io
n
s;
 L
ee
ra
y-
S
ag
er
to
n
-N
u
kr
u
m
cl
ay
ey
 a
n
d 
lo
am
y 
so
il
s
R
u
ra
l; 
ra
n
ge
la
n
ds
N
on
e
N
o 
su
rv
ey
 n
ee
de
d
27
M
cL
en
n
an
S
u
rv
ey
 (5
 t
re
n
ch
es
);
 b
ri
dg
e
re
pl
ac
em
en
t 
on
 F
M
 3
14
8 
at
C
h
am
be
rs
 C
re
ek
 (
n
o 
n
ew
R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
1 
m
) 
an
d 
U
pp
er
C
re
ta
ce
ou
s 
O
za
n
 F
or
m
at
io
n
; O
va
n
 a
n
d
H
ou
st
on
 B
la
ck
 c
la
y 
so
il
s
R
u
ra
l; 
w
oo
dl
an
ds
,
pa
st
u
re
la
n
ds
,
ag
ri
cu
lt
u
ra
l f
ie
ld
s,
 a
n
d
a 
re
si
de
n
ti
al
 s
tr
u
ct
u
re
ad
ja
ce
n
t
N
on
e
N
o 
fu
rt
h
er
 w
or
k
M
cL
en
n
an
S
u
rv
ey
 (3
 t
re
n
ch
es
);
 b
ri
dg
e
re
pl
ac
em
en
t 
on
 F
M
 3
14
8 
at
C
as
tl
em
an
 C
re
ek
 (
n
o 
n
ew
R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
1.
0–
1.
5 
m
) 
an
d
U
pp
er
 C
re
ta
ce
ou
s 
O
za
n
 F
or
m
at
io
n
;
O
va
n
 a
n
d 
A
u
st
in
 s
il
ty
 c
la
y 
so
il
s
R
u
ra
l; 
pa
st
u
re
la
n
ds
N
on
e
N
o 
fu
rt
h
er
 w
or
k
F
al
ls
S
u
rv
ey
 (5
 t
re
n
ch
es
);
 b
ri
dg
e
re
pl
ac
em
en
t 
on
 C
R
 2
29
 a
t
B
ig
 C
re
ek
 r
el
ie
f 
(1
.1
 a
cr
es
 o
f
n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
1 
m
);
 T
ri
n
it
y 
so
il
s
R
u
ra
l; 
pa
st
u
re
la
n
ds
N
on
e
N
o 
fu
rt
h
er
 w
or
k
C
or
ye
ll
S
u
rv
ey
 (1
0 
tr
en
ch
es
, 1
 s
h
ov
el
te
st
);
 r
oa
d 
w
id
en
in
g 
on
 U
.S
.
H
w
y.
 8
4 
at
 C
ow
h
ou
se
 C
re
ek
(1
.1
 a
cr
es
 o
f 
n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
; L
ew
is
vi
ll
e 
cl
ay
 lo
am
an
d 
B
os
qu
e 
cl
ay
R
u
ra
l; 
pa
st
u
re
la
n
ds
an
d 
ag
ri
cu
lt
u
ra
l f
ie
ld
41
C
V
16
36
T
es
t 
ex
ca
va
ti
on
s
28
B
el
l
S
u
rv
ey
 (9
 t
re
n
ch
es
);
 b
ri
dg
e
re
pl
ac
em
en
t 
on
 S
H
 9
5 
at
 t
h
e
L
it
tl
e 
R
iv
er
 (
0.
8 
ac
re
s 
of
 n
ew
R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
3–
4 
m
);
 B
os
qu
e 
lo
am
an
d 
F
ri
o 
si
lt
y 
cl
ay
R
u
ra
l; 
ag
ri
cu
lt
ur
al
fi
el
ds
N
on
e
N
o 
fu
rt
h
er
 w
or
k
B
os
qu
e
S
u
rv
ey
 (1
4 
tr
en
ch
es
, 3
 s
h
ov
el
te
st
s)
; b
ri
dg
e 
re
pl
ac
em
en
t 
on
F
M
 5
6 
at
 t
h
e 
N
or
th
 B
os
qu
e
R
iv
er
 (
1.
2 
ac
re
s 
of
 n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
2.
4 
m
);
 F
ri
o 
si
lt
y 
cl
ay
lo
am
R
u
ra
l; 
ag
ri
cu
lt
ur
al
fi
el
ds
41
B
Q
28
5
T
es
t 
ex
ca
va
ti
on
s
29
E
ra
th
S
u
rv
ey
 (2
 s
h
ov
el
 t
es
ts
; b
ri
dg
e
re
pl
ac
em
en
t 
on
 C
R
 3
93
 a
t
th
e 
S
ou
th
 F
or
k 
of
 t
h
e 
N
or
th
B
os
qu
e 
R
iv
er
 (
0.
2 
ac
re
s 
of
n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
3 
m
);
 B
u
n
ya
n
 f
in
e
sa
n
dy
 lo
am
R
u
ra
l; 
pl
an
te
d 
gr
as
s
fi
el
ds
, h
or
se
 p
as
tu
re
an
d 
pe
n
s,
 a
n
d 
ri
pa
ri
an
w
oo
dl
an
ds
N
on
e
N
o 
fu
rt
h
er
 w
or
k
41
Chapter 3: Summary of Impact Evaluations and Surveys
T
a
bl
e 
1,
 c
on
ti
n
u
ed
W
A
C
ou
nt
y
P
ro
je
ct
 T
yp
e
G
eo
lo
gi
c 
Se
tt
in
g 
an
d 
So
ils
La
nd
 U
se
/V
eg
et
at
io
n
Si
te
s
R
ec
om
m
en
da
tio
n
30
L
im
es
to
n
e
S
u
rv
ey
 (7
 t
re
n
ch
es
, 2
 s
h
ov
el
te
st
s)
; b
ri
dg
e 
re
pl
ac
em
en
t 
on
C
R
 1
53
 a
t 
th
e 
N
av
as
ot
a
R
iv
er
 (
0.
1 
ac
re
s 
of
 n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
2+
 m
);
 W
h
it
es
bo
ro
so
il
s
R
u
ra
l; 
pa
st
u
re
la
n
ds
41
L
T
30
7
T
es
t 
ex
ca
va
ti
on
s
L
im
es
to
n
e
S
u
rv
ey
 (4
 t
re
n
ch
es
);
 b
ri
dg
e
re
pl
ac
em
en
t 
on
 C
R
 4
65
 a
t
E
lm
 C
re
ek
 (
0.
3 
ac
re
s 
of
 n
ew
R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 a
n
d 
U
pp
er
C
re
ta
ce
ou
s 
K
em
p 
C
la
y 
F
or
m
at
io
n
;
W
h
it
es
bo
ro
 a
n
d 
N
or
m
an
ge
e 
cl
ay
 s
oi
ls
R
u
ra
l; 
w
oo
dl
an
ds
N
on
e
N
o 
fu
rt
h
er
 w
or
k
M
cL
en
n
an
Im
pa
ct
 e
va
lu
at
io
n
; c
u
lv
er
t
re
pl
ac
em
en
t 
on
 F
M
 2
11
3 
at
 a
tr
ib
u
ta
ry
 o
f 
C
ow
 B
ay
ou
 (
n
o
n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
0.
1–
0.
2 
m
) 
an
d
U
pp
er
 C
re
ta
ce
ou
s 
S
ou
th
 B
os
qu
e
F
or
m
at
io
n
; S
te
ph
en
-E
dd
y 
so
il
s
R
u
ra
l; 
pa
st
u
re
la
n
ds
N
on
e
N
o 
su
rv
ey
 n
ee
de
d
M
cL
en
n
an
Im
pa
ct
 e
va
lu
at
io
n
; c
u
lv
er
t
re
pl
ac
em
en
t 
on
 F
M
 2
11
3 
at
 a
tr
ib
u
ta
ry
 o
f 
C
ow
 B
ay
ou
 (
n
o
n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
0.
5 
m
) 
an
d 
U
pp
er
C
re
ta
ce
ou
s 
S
ou
th
 B
os
qu
e 
F
or
m
at
io
n
;
H
ei
de
n
 c
la
y
R
u
ra
l; 
pa
st
u
re
la
n
ds
an
d 
ag
ri
cu
lt
u
ra
l f
ie
ld
s
N
on
e
N
o 
su
rv
ey
 n
ee
de
d
31
F
al
ls
Im
pa
ct
 e
va
lu
at
io
n
; r
oa
d
w
id
en
in
g 
al
on
g 
12
.8
 k
m
 o
f
S
H
 6
 (
37
.3
 a
cr
es
 o
f 
n
ew
R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
0.
3–
3.
0 
m
),
 U
pp
er
C
re
ta
ce
ou
s 
K
em
p 
C
la
y 
F
or
m
at
io
n
, a
n
d
E
oc
en
e 
T
eh
u
ac
an
a 
M
em
be
r 
of
 t
h
e
K
in
ca
id
 F
or
m
at
io
n
; C
ro
ck
et
t-
W
in
sl
ow
lo
am
y 
so
il
s 
an
d 
G
ow
en
-T
ri
n
it
y 
cl
ay
ey
an
d 
lo
am
y 
so
il
s
R
u
ra
l; 
ra
n
ge
la
n
ds
 a
n
d
ag
ri
cu
lt
u
ra
l f
ie
ld
s
in
te
rm
ix
ed
 w
it
h
 a
 f
ew
re
si
de
n
ce
s 
an
d
bu
si
n
es
se
s
N
on
e
S
u
rv
ey
 w
it
h
tr
en
ch
in
g 
at
 H
og
C
re
ek
, F
is
h
C
re
ek
, t
h
e 
L
it
tl
e
B
ra
zo
s 
R
iv
er
, a
n
d
C
op
pe
ra
s 
C
re
ek
32
P
ar
ke
r
Im
pa
ct
 e
va
lu
at
io
n
; r
oa
d
w
id
en
in
g 
al
on
g 
11
.1
 k
m
 o
f
F
M
 1
88
4 
(3
3 
ac
re
s 
of
 n
ew
R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
6–
8 
m
) 
an
d 
L
ow
er
C
re
ta
ce
ou
s 
P
al
u
xy
 S
an
d 
an
d 
G
le
n
 R
os
e
F
or
m
at
io
n
s;
 W
in
dt
h
or
st
-D
u
ff
au
-
W
ea
th
er
fo
rd
 a
n
d 
A
le
do
-V
en
u
s-
B
ol
ar
 s
oi
ls
R
u
ra
l; 
pa
st
u
re
la
n
ds
an
d 
ag
ri
cu
lt
u
ra
l f
ie
ld
s
w
it
h
 a
 s
ch
oo
l,
sc
at
te
re
d 
re
si
de
n
ce
s,
an
d 
 s
m
al
l h
ou
si
n
g
de
ve
lo
pm
en
ts
 o
n
 t
h
e
ou
ts
ki
rt
s 
of
W
ea
th
er
fo
rd
N
on
e
N
o 
su
rv
ey
 n
ee
de
d
in
 e
xi
st
in
g 
R
O
W
or
 m
os
t 
n
ew
R
O
W
; s
u
rv
ey
 w
it
h
tr
en
ch
in
g 
in
 n
ew
R
O
W
 s
ou
th
ea
st
an
d 
so
u
th
w
es
t 
of
th
e 
br
id
ge
 a
t
S
an
ch
ez
 C
re
ek
P
ar
ke
r
Im
pa
ct
 e
va
lu
at
io
n
; r
oa
d
w
id
en
in
g 
al
on
g 
1.
6 
km
 o
f 
F
M
18
84
 (
5 
ac
re
s 
of
 n
ew
 R
O
W
)
L
ow
er
 C
re
ta
ce
ou
s 
G
oo
dl
an
d 
L
im
es
to
n
e
an
d 
P
al
u
xy
 S
an
d 
F
or
m
at
io
n
s;
W
in
dt
h
or
st
-D
u
ff
au
-W
ea
th
er
fo
rd
 a
n
d
A
le
do
-V
en
u
s-
B
ol
ar
 s
oi
ls
U
rb
an
 t
o 
ru
ra
l; 
u
rb
an
co
m
m
er
ci
al
de
ve
lo
pm
en
t 
an
d
pa
st
u
re
la
n
ds
 w
it
h
sc
at
te
re
d 
re
si
de
n
ti
al
bu
il
di
n
gs
 w
it
h
in
 t
h
e
so
u
th
er
n
 b
ou
n
da
ry
 o
f
W
ea
th
er
fo
rd
N
on
e
N
o 
su
rv
ey
 n
ee
de
d
42
Archeological Impact Evaluations and Surveys
T
a
bl
e 
1,
 c
on
ti
n
u
ed
W
A
C
ou
nt
y
P
ro
je
ct
 T
yp
e
G
eo
lo
gi
c 
Se
tt
in
g 
an
d 
So
ils
La
nd
 U
se
/V
eg
et
at
io
n
Si
te
s
R
ec
om
m
en
da
tio
n
C
al
la
h
an
S
u
rv
ey
 (3
 t
re
n
ch
es
);
 b
ri
dg
e
re
pl
ac
em
en
t 
on
 F
M
 1
86
4 
at
B
at
tl
e 
C
re
ek
 (
n
o 
n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
0.
1-
0.
5 
m
);
 F
ri
o-
G
ag
eb
y 
so
il
s
R
u
ra
l; 
pa
st
u
re
la
n
ds
an
d 
w
oo
dl
an
ds
N
on
e
N
o 
fu
rt
h
er
 w
or
k
L
im
es
to
n
e
S
u
rv
ey
 (5
 t
re
n
ch
es
);
 b
ri
dg
e
re
pl
ac
em
en
t 
on
 F
M
 1
47
 a
t
R
oc
ky
 C
re
ek
 (
un
kn
ow
n 
h
ow
m
u
ch
 n
ew
 R
O
W
 w
il
l b
e
re
qu
ir
ed
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
1 
m
);
 W
h
it
es
bo
ro
so
il
s
R
u
ra
l; 
pa
st
u
re
la
n
ds
N
on
e
N
o 
fu
rt
h
er
 w
or
k
33
Ja
ck
S
u
rv
ey
 (6
 s
h
ov
el
 t
es
ts
);
br
id
ge
 r
ep
la
ce
m
en
t 
of
 E
rw
in
R
oa
d 
at
 B
ea
n
s 
C
re
ek
 (
n
o 
n
ew
R
O
W
)
P
en
n
sy
lv
an
ia
n
 V
en
ti
on
er
 F
or
m
at
io
n
;
B
on
ti
, T
ru
ce
, a
n
d 
V
as
h
ti
 s
oi
ls
R
u
ra
l; 
ri
pa
ri
an
w
oo
dl
an
ds
N
on
e
N
o 
fu
rt
h
er
 w
or
k
1-
A
B
el
l
S
u
rv
ey
 (6
 t
re
n
ch
es
);
 r
oa
d
w
id
en
in
g 
on
 S
H
 3
17
 a
t 
th
e
N
or
th
 B
el
to
n
 C
em
et
er
y
A
ss
oc
ia
ti
on
 C
em
et
er
y 
(0
.1
7
ac
re
s 
of
 n
ew
 R
O
W
)
L
ow
er
 C
re
ta
ce
ou
s 
F
or
t 
W
or
th
 L
im
es
to
n
e;
T
ar
ra
n
t 
cl
ay
U
rb
an
; c
om
m
er
ci
al
an
d 
re
si
de
n
ti
al
de
ve
lo
pm
en
ts
 a
dj
ac
en
t
N
on
e
N
o 
fu
rt
h
er
 w
or
k
1-
B
F
al
ls
S
u
rv
ey
 (2
4 
tr
en
ch
es
; 8
 s
h
ov
el
te
st
s)
; r
oa
d 
w
id
en
in
g 
on
 S
H
 6
at
 C
op
pe
ra
s 
C
re
ek
, t
h
e 
L
it
tl
e
B
ra
zo
s 
R
iv
er
, a
n
d 
F
is
h
 C
re
ek
(7
.8
 a
cr
es
 o
f 
n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
; C
ro
ck
et
t-
W
in
sl
ow
lo
am
y 
an
d 
G
ow
en
-T
ri
n
it
y 
cl
ay
ey
 a
n
d
lo
am
y 
so
il
s
R
u
ra
l; 
pa
st
u
re
la
n
ds
an
d 
ag
ri
cu
lt
u
ra
l f
ie
ld
s
41
F
A
85
M
ap
pi
n
g 
an
d
ar
ch
iv
al
 a
n
d 
or
al
h
is
to
ry
 r
es
ea
rc
h
1-
C
F
al
ls
S
u
rv
ey
 (2
 t
re
n
ch
es
);
 b
ri
dg
e
re
pl
ac
em
en
t 
on
 F
M
 4
34
 a
t
L
on
g 
B
ra
n
ch
 (
n
o 
n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 a
n
d 
U
pp
er
C
re
ta
ce
ou
s 
O
za
n
 F
or
m
at
io
n
; O
va
n
 a
n
d
A
lt
og
a 
so
il
s
R
u
ra
l; 
ag
ri
cu
lt
ur
al
fi
el
ds
 a
n
d
pa
st
u
re
la
n
ds
N
on
e
N
o 
fu
rt
h
er
 w
or
k
1-
D
F
al
ls
S
u
rv
ey
 (5
 t
re
n
ch
es
);
 b
ri
dg
e
re
pl
ac
em
en
t 
on
 F
M
 4
34
 a
t
br
an
ch
 o
f 
C
ow
 B
ay
ou
 (
2.
5
ac
re
s 
of
 n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 a
n
d 
U
pp
er
C
re
ta
ce
ou
s 
O
va
n
 F
or
m
at
io
n
; O
va
n
 a
n
d
H
ei
de
n
 s
oi
ls
R
u
ra
l; 
ag
ri
cu
lt
ur
al
fi
el
ds
 a
n
d
pa
st
u
re
la
n
ds
N
on
e
N
o 
fu
rt
h
er
 w
or
k
in
 e
xi
st
in
g 
R
O
W
or
 in
 n
w
 R
O
W
ea
st
 o
f 
ro
ad
;
su
rv
ey
 w
it
h
tr
en
ch
in
g 
in
 n
ew
R
O
W
 w
es
t 
of
 r
oa
d
43
Chapter 3: Summary of Impact Evaluations and Surveys
T
a
bl
e 
1,
 c
on
ti
n
u
ed
W
A
C
ou
nt
y
P
ro
je
ct
 T
yp
e
G
eo
lo
gi
c 
Se
tt
in
g 
an
d 
So
ils
La
nd
 U
se
/V
eg
et
at
io
n
Si
te
s
R
ec
om
m
en
da
tio
n
1-
E
F
al
ls
S
u
rv
ey
 (5
 t
re
n
ch
es
);
 b
ri
dg
e
re
pl
ac
em
en
t 
on
 F
M
 4
34
 a
t
C
ow
 B
ay
ou
 (
1.
0 
ac
re
s 
of
 n
ew
R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
; O
va
n
 s
oi
ls
R
u
ra
l; 
ag
ri
cu
lt
u
ra
l
fi
el
ds
 a
n
d
pa
st
u
re
la
n
ds
N
on
e
N
o 
fu
rt
h
er
 w
or
k
in
 e
xi
st
in
g 
R
O
W
,
in
 n
ew
 R
O
W
 e
as
t
of
 r
oa
d,
 o
r 
in
 n
ew
R
O
W
 w
es
t 
of
 r
oa
d
an
d 
n
or
th
 o
f
cr
ee
k;
 s
u
rv
ey
 w
it
h
tr
en
ch
in
g 
in
 n
ew
R
O
W
 w
es
t 
of
 r
oa
d
an
d 
so
u
th
 o
f 
cr
ee
k
3-
A
T
ay
lo
r
S
u
rv
ey
 (6
 t
re
n
ch
es
);
re
co
n
fi
gu
ra
ti
on
 o
f 
B
I-
20
/U
.S
.
H
w
y.
 8
4 
an
d 
F
M
 3
43
8
in
te
rs
ec
ti
on
 (
n
o 
n
ew
 R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
0.
5–
1.
0 
m
) 
an
d
P
er
m
ia
n
 C
le
ar
 F
or
k 
G
ro
u
p;
 S
ag
er
to
n
cl
ay
 lo
am
, C
la
ir
em
on
t 
si
lt
y 
cl
ay
 lo
am
,
M
an
gu
m
 s
il
ty
 c
la
y 
lo
am
, P
it
ze
r-
U
rb
an
la
n
d 
co
m
pl
ex
, S
ag
er
to
n
-U
rb
an
 la
n
d
co
m
pl
ex
, a
n
d 
C
ol
or
ad
o 
so
il
s
S
em
iu
rb
an
; b
u
si
n
es
s
pa
rk
, p
as
tu
re
la
n
ds
,
m
ob
il
e 
h
om
e 
pa
rk
s
ad
ja
ce
n
t
N
on
e
N
o 
fu
rt
h
er
 w
or
k
3-
B
M
it
ch
el
l
S
u
rv
ey
 (5
 t
re
n
ch
es
);
 b
ri
dg
e
re
pl
ac
em
en
t 
on
 S
H
 2
08
 a
t
C
h
am
pi
on
 C
re
ek
 (
n
o 
n
ew
R
O
W
)
H
ol
oc
en
e 
al
lu
vi
u
m
 (
1–
2 
m
) 
an
d
P
le
is
to
ce
n
e 
de
po
si
ts
; A
bi
le
n
e-
R
ow
en
a-
M
il
es
 s
oi
ls
R
u
ra
l; 
ov
er
gr
ow
n
pa
st
u
re
la
n
ds
, a
n
ag
ri
cu
lt
u
ra
l f
ie
ld
, a
n
d
a 
re
si
de
n
ce
N
on
e
N
o 
fu
rt
h
er
 w
or
k
3-
C
H
il
l
Im
pa
ct
 e
va
lu
at
io
n
; b
ri
dg
e
re
pl
ac
em
en
t 
on
 F
M
 2
71
9 
at
M
aj
or
s 
B
ra
n
ch
 (
n
o 
n
ew
R
O
W
)
C
re
ta
ce
ou
s 
E
ag
le
 F
or
d 
F
or
m
at
io
n
;
H
ei
de
n
 a
n
d 
T
in
n
 s
oi
ls
R
u
ra
l; 
ag
ri
cu
lt
ur
al
la
n
ds
 c
on
si
st
in
g 
of
cu
lt
iv
at
ed
 f
ie
ld
s 
an
d
pa
st
u
re
s 
ad
jo
in
 t
h
e
R
O
W
N
on
e
N
o 
su
rv
ey
 n
ee
de
d
3-
D
H
il
l
Im
pa
ct
 e
va
lu
at
io
n
; b
ri
dg
e
re
pl
ac
em
en
t 
on
 F
M
 2
71
9 
a
tr
ib
u
ta
ry
 o
f 
M
aj
or
s 
B
ra
n
ch
;
(n
o 
n
ew
 R
O
W
)
C
re
ta
ce
ou
s 
E
ag
le
 F
or
d 
F
or
m
at
io
n
; F
er
ri
s
an
d 
H
ei
de
n
 s
oi
ls
R
u
ra
l; 
pa
st
u
re
la
n
ds
N
on
e
N
o 
su
rv
ey
 n
ee
de
d
N
ot
es
: W
or
k 
A
u
th
or
iz
at
io
n
s 
9,
 1
1,
 a
n
d 
22
 w
er
e 
n
ot
 a
ss
ig
n
ed
. W
or
k 
A
ut
h
or
iz
at
io
n
s 
1–
33
 w
er
e 
is
su
ed
 u
n
de
r 
C
on
tr
ac
t 
N
o.
 5
74
X
X
S
A
00
2;
 p
ro
je
ct
s 
li
st
ed
 u
n
de
r
W
A
s 
1-
A
 t
h
ro
u
gh
 1
-E
 a
n
d 
3-
A
 t
h
ro
u
gh
 3
-D
 w
er
e 
do
n
e 
u
n
de
r 
C
on
tr
ac
t 
N
o.
 5
75
X
X
S
A
00
6.
 A
ll
 p
ro
je
ct
s 
w
er
e 
do
n
e 
u
n
de
r 
T
ex
as
 A
n
ti
qu
it
ie
s 
P
er
m
it
 N
o.
 3
24
3.
N
ew
 r
ig
h
t 
of
 w
ay
 (
R
O
W
) i
n
di
ca
te
d 
u
n
de
r 
P
ro
je
ct
 T
yp
e 
m
ay
 in
cl
u
de
 c
on
st
ru
ct
io
n
 a
n
d 
dr
ai
n
ag
e 
ea
se
m
en
ts
 a
s 
w
el
l a
s 
ac
tu
al
 n
ew
 r
ig
h
t 
of
 w
ay
.
44
Archeological Impact Evaluations and Surveys
Five of the projects, most involving bridge
replacements, were restricted to settings
mapped as Holocene alluvium (see Table 1).
Another 23 Impact Evaluations and Surveys
encompassed upland margins as well as Ho-
locene alluvium, with the uplands mapped as a
variety of Mississipian (Ranger Limestone and
Placid Lake), Pennsylvanian (Canyon Group,
Ventioner, and Winchell), Permian (Clear Fork,
Quartermaster, and Whitehorse Sandstone),
Triassic (Dockum Group), Cretaceous
(Comanche Peak, Eagle Ford, Edwards Lime-
stone, Glen Rose, Kemp Clay, Kiamchi Clay, Main
Street, Malbrook Marl, Nacatoch Sand, Neyland,
Ozan, Paluxy, and Woodbine), and Eocene
(Kincaid, Midway Group, Tehuacana, and Wills
Point) deposits, as well as Pleistocene fluviatile
terrace deposits. The 49 projects that were
mostly in upland areas crossed the Pennsylva-
nian Cedarton Shale, Strawn Group, and
Winchell Limestone Formations; Permian Admi-
ral and Coleman Junction Formations; Lower
Cretaceous Denton Clay, Duck Creek Limestone,
Fort Worth Limestone, Glen Rose, Goodland
Limestone, Paluxy Sand, Pawpaw, Walnut Clay,
and Weno Formations; Upper Cretaceous Aus-
tin Chalk, Eagle Ford, Lake Waco, Kemp Clay,
and South Bosque Formations; Eocene Kincaid
Formation; and Pleistocene Quaternary depos-
its.
A variety of soils are mapped for the project
areas, ranging from sandy to clayey, sometimes
stony, often shallow soils in the western part of
the study area to dark, calcareous, clayey soils
of the Blackland Prairie. Mapped Holocene al-
luvial soil series in the areas examined during
these work authorizations include Bastrop,
Bosque, Branyon, Bunyan, Cho, Clairemont,
Colorado, Decordova, Frio, Gageby, Gowen, Lin-
coln, Minwells, Nukrum, Olton, Ovan, Paluxy,
Pulexas, Rioconcho, Sagerton, Spur, Tinn, Trin-
ity, Venus, Whitesboro, Yahola, and Yomont (see
Table 1). Upland and old terrace soils in these
areas include Abilene, Aledo, Altoga, Austin,
Bolar, Brackett, Crockett, Denton, Doss, Duffau,
Eckrant, Eddy, Fairly, Ferris, Gaddy, Heiden,
Houston Black, Krum, Latom, Leeray, Lewisville,
Miles, Navo, Nimrod, Nuff, Owens, Purves,
Queeny, Quinlan, Real, Rowena, Slidell, Stephen,
Sunev, Tarrant, Topsey, Truce, Waurika,
Weatherford, and Windthorst.
Most of the Impact Evaluations and Surveys
(n = 63) were in rural areas where adjoining
lands were undeveloped and usually in pastures,
agricultural fields, or woods (see Table 1). Four
projects were in settings that can be classified
as semirural (i.e., largely undeveloped but near
low-density residential or commercial areas) or
mixed rural and suburban. Two projects were
in settings described as suburban (recent large-
scale housing developments mixed with large-
scale commercial development). Eight project
areas were in urban or semiurban settings (i.e.,
the communities of Abilene, Belton, Fort Worth,
Granbury, Grapevine, Killeen, Tolar, and
Weatherford).
IMPACTS AND SITE POTENTIAL
A primary thrust of the Surveys and espe-
cially the Impact Evaluations performed under
this contract was documentation of existing dis-
turbances that would affect the potential of each
project area to contain archeological sites with
sufficient integrity to be eligible for listing in
the National Register of Historic Places or des-
ignation as State Archeological Landmarks. In
general, four kinds of disturbances were ob-
served consistently within existing rights of way:
fill sections, ditches, gullies, and underground
utilities (Figure 5).
Fill sections to elevate the approaches to
bridges above the adjoining floodplains were
present at 63, or 82 percent, of the areas inves-
tigated (Table 2). These fill sections ranged from
0.2 m thick to as much as 10 m. Horizontally,
they extended as little as a few meters from each
end of a bridge to as much as several hundred
meters, depending on the size of the valley and
the kind of road. The higher and longer fill sec-
tions tended to be associated with the larger
roads and larger streams. Typically, fill sections
extended at least several meters beyond the
edges of the pavement, in some cases occupying
almost all of the existing right of way. It is diffi-
cult to quantify how much disturbance is asso-
ciated with the placement of fill sections, but it
is assumed that at least the upper 0.5 m of sedi-
ment beneath and beside fill sections is disturbed
by heavy machinery during construction and
later by compaction. Presumably, the larger the
fill section, the deeper the disturbance.
In most cases, fill sections were bordered on
both sides by shallow drainage ditches (see Table
2). These were found at 71 percent of the project
areas. They usually were less than 1 m deep,
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and often less than 0.5 m, and they were up to
several meters wide. Vegetation covered many
of them, and thus they did not offer much sub-
surface visibility, but some that recently had
been maintained exposed subsurface deposits.
In some of the more-developed areas, the ditches
were lined with concrete. Better exposures some-
times were provided by gully erosion, which oc-
curred in 45 percent of the project areas.
Gullying was observed often in the bottoms of
ditches running along the edges of fill sections
and breaching the creek banks. In many cases,
such gullies were present at one or more cor-
ners of a bridge, often extending to depths of
1 m or more (see Table 2).
The fourth kind of disturbance observed con-
sistently was underground utilities. These were
present in at least 71 percent of the project ar-
eas, with the most common kind being buried
telephone or fiber optic lines (see Table 2). These
almost always were at one or both edges of the
existing right of way and were marked by signs
or areas of recent disturbance from placement
of the lines. Based on the extent of the recent
disturbance, it appears that trenching for these
lines usually had disrupted an area 0.5 m or less
in width, although vegetation grubbing and
wheel rutting often had disturbed wider areas.
Presumably, they vary in depth, with most prob-
ably being no deeper than 1 m. More-extensive
disturbance probably is associated with other
kinds of underground utilities, including water
lines, sewer lines, gas lines, and petroleum pipe-
lines. These were not as ubiquitous as telephone
and fiber optic lines, although some (especially
water lines) may not be marked with signs as
consistently as telephone and fiber optic lines.
A variety of other disturbances were noted
less frequently (see Table 2). These included the
following: road cuts; abandoned road beds; ex-
tensive cut bank erosion; gravel quarrying; flood
scouring; adjacent railroad beds (existing and
abandoned); two-track roads; plowing; terracing;
construction of berms; earthmoving; brush and
tree clearing; adjacent commercial and residen-
tial development; construction of stock tanks;
creek channelization; flood basin construction;
extensive sheet erosion; fill placement; and gully
filling. Sixty-one percent of the project areas had
one or more of these kinds of disturbances. Over-
head transmission and telephone lines, which
were observed along the edges of the rights of
way at many locations, occurred more frequently
but caused little disturbance.
SITES INVESTIGATED
Ten archeological sites were investigated dur-
ing nine work authorizations. In 4 of the 10 cases,
work was restricted to existing rights of way. De-
scriptions of these sites, drawn from the original
reports included on CD-ROM in Appendix B, are
Figure 5. Schematic cross section of a bridge approach showing common disturbance factors.
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presented below. Table 3 summarizes the mate-
rials observed and recommendations made.
41BQ285,
Work Authorization 28
One buried prehistoric site (41BQ285) was
recorded in the new right of way during a sur-
vey for a bridge replacement on FM 56 at the
North Bosque River in southern Bosque County.
The newly recorded site was identified along the
northern side of FM 56 on the western terrace
of the North Bosque River. Survey consisted of
visual inspection of the surface and deep cut
banks along the river channel accompanied by
the excavation of 14 backhoe trenches and 3
shovel tests. Trenches 1–4 were placed in the
new and existing right of way on the floodplain
in the southwest and southeast quadrants of the
project area with negative results. Backhoe
Trenches 5–13 and Shovel Tests 1–3 were placed
in the northwest quadrant on private land in-
side the new right of way on an upper terrace.
Trenches 5–7 and 12 and all 3 shovel tests con-
tained cultural materials and revealed similar
stratigraphic profiles and sediments. The upper
10–25 cm consisted of a sandy silty clay topsoil.
This zone contained no cultural materials. Zone
2 between 25 and 80 cm consisted of a silty clay
loam (10YR 3/4) and contained dense burned
rocks, mussel shells, debitage, animal bones, and
charcoal concentrated between 28 and 68 cm. A
40x40-cm burned rock hearth feature was un-
covered at ca. 60 cm in the north end of Trench
12. A light scatter of mussel shells and burned
rocks was located between 75 and 80 cm.
Shovel Tests 1–3 were placed on the walls of
Trenches 5, 6, and 12 to better document the
artifact densities and distributions. Shovel Test
1 was dug to 140 cm and contained 20 burned
rocks, 10 pieces of debitage, 9 mussel shell frag-
ments, 3 pieces of bone, and charcoal at 20–40
cm. Next, between 40 and 60 cm, 4 mussel shells,
6 pieces of debitage, 3 bone fragments, and 1
prehistoric ceramic sherd were recovered. Be-
tween 60 and 80 cm, 2 pieces of debitage, 1 mus-
sel shell, and 1 burned rock were found. One
piece of chert with cortex and 1 bone fragment
were recovered at 80–100 cm. No cultural mate-
rials were encountered between 100 and 140 cm.
Table 3. Summary of archeological sites investigated
Site WA Materials Observed
Potential for
Intact Buried
Deposits* Recommendation
41BQ285 28 Debitage, burned rock, mussel shell, animal
bone, charcoal, ceramic sherd
High Test excavations
41CV1636 27 Debitage, fire-cracked rock, dart points
(Pedernales and Bulverde), mussel shells,
burned rock clusters
High Test excavations
41ER44 23 Patinated glass (bottle, window, and chimney),
whiteware, earthenware, metal farm pieces,
brick fragments
Low No further work
41FA85 1-B Window glass, undecorated whiteware, brick
fragments, cut nails, metal fragments
Moderate Archival and
oral history
research
41HM53 13 Debitage, untyped dart points, unidentified
bone, mussel shell fragments, two burned rock
features
High No further work
41LT307 30 Debitage, Darl dart point, burned rock High Test excavations
41SV4 8 Debitage, Axtell dart point, tested cobble,
ground stone, hammerstone, bone, burned
rock, burned rock accumulations, rock-lined
basin
Moderate No survey
needed
41SV51 8 Limited material including burned rocks Low No survey
needed
41SV153 15 Debitage, burned rock, charcoal High Test excavations
41SV157 21 Debitage, mussel shell, burned rock Low No further work
* Based on topography, soils, geology, vegetation, current land use, prior disturbances, and survey results.
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Shovel Test 2 was placed on the wall of Trench 6
and dug to 140 cm. The upper 20 cm contained
no cultural materials. Level 2, between 20 and
40 cm, contained 3 burned rocks, 1 piece of bone,
and 1 mussel shell. One burned rock, 1 small
bone fragment, and 1 mussel shell were found
at 40–60 cm. Next, between 60 and 80 cm, only
1 mussel shell fragment and 1 small burned rock
were encountered. No cultural materials were
observed between 80 and 140 cm. Shovel Test 3
was placed on the wall of Trench 12 and was
dug to 140 cm. No cultural materials were en-
countered between 0 and 40 cm. Between 40 and
60 cm, 4 pieces of debitage, 2 mussel shells, 1
piece of ochre, and 10 bone fragments were re-
covered. Next, between 60 and 80 cm, only 1
burned rock was recorded. No cultural materi-
als were observed between 80 and 140 cm.
Trench 13 was placed ca. 5 m north of the
river channel and ca. 25 m south of Trench 12
inside the new right of way. At ca. 40–50 cm an
unmarked abandoned utility line was struck.
Excavation of the trench was then terminated.
No cultural materials were encountered in this
trench, and 41BQ285 appears not to extend this
far south. Trenches 8–11 were all placed north
of 41BQ285 inside the new right of way. These
trenches ranged between 170 and 182 cm deep.
They all exposed silty clays and silty clay loams.
No cultural materials were encountered in any
of them. Finally, Trench 14 was placed in the
northeast quadrant of the project area. No cul-
tural materials were encountered.
In summary, Site 41BQ285 consists a dense
accumulation of cultural materials between 28
and 60 cm and a sparser scatter between 60 and
80 cm. Cultural materials consisting of burned
rocks, mussel shells, bones, debitage, a ceramic
sherd, and charcoal were recorded. The sherd
and the fact that the site is shallowly buried
suggest that the cultural materials date to the
Late Prehistoric period, and the presence of char-
coal indicates that the deposits are datable. An
intact hearth feature located in Trench 12 con-
taining burned rocks, bones, and charcoal sug-
gests that the site contains undisturbed deposits.
Its full dimensions are not known, since it al-
most certainly extends westward beyond the
boundaries of the current project area. Within
the proposed new right of way, the site measures
ca. 50 m north-south and is restricted to the
higher terrace. The site appears to have the po-
tential to contribute important information, and
thus it may be eligible for listing in the National
Register of Historic Places under Criterion D
(36 CFR 60.4) and designation as a State Archeo-
logical Landmark (Chapter 26.8, Rules of Prac-
tice and Procedure for the Antiquities Code of
Texas). Archeological testing to determine this
was recommended.
41CV1636,
Work Authorization 27
Site 41CV1636 was identified during survey
of proposed new right of way for widening of U.S.
Highway 84 on the margin of the Cowhouse
Creek floodplain in western Coryell County. Ten
trenches were excavated on private land in the
762-m-long stretch in this area. Two strati-
graphic zones were generally identified. Zone 1
was a dark gray or grayish brown to black clay
to silty clay with many calcium carbonate veins
and small nodules with a diffuse lower bound-
ary. Zone 2 was a brown to dark gray compact
clay with small to larger nodules of calcium car-
bonate.
Trenches 1 and 2 were placed at the eastern
end of the survey area where the new right of
way first reaches its maximum width of 3 m. One
piece of stream-rolled chert was recovered from
the backdirt of Trench 1 but did not appear to
be culturally modified. Two pieces of fire-cracked
rock were found in Trench 2—isolated within
the upper 30 cm of the south wall—and one
Rabdotus shell was found at 25–30 cm, also in
the south wall.
Trench 3 was placed 100 m west of Trench
2. Burned rocks were common throughout the
trench, and concentrations were noted. Rabdotus
shells were also observed. Zone 1 extended from
0 to 60 cm, and Zone 2 extended to the bottom of
the trench at 170 cm. A Pedernales dart point
and a Bulverde-like dart point were recovered
from the backdirt pile along with 30+ flakes, 1
blade, and 2 crude bifaces; all appeared to have
come from the upper, darker matrix. The dart
points were collected, and the nondiagnostic
materials were returned to the backdirt after
being photographed. Shovel Test 1 was exca-
vated off the southern wall of the trench, near
the eastern end. The test recovered artifacts
from Levels 2–4 (20–80 cm), but artifacts were
concentrated at 40–80 cm. Level 2 (20–40 cm)
produced 7 flakes and 4 fire-cracked rocks. Level
3 (40–60 cm) produced 56 flakes, 1 biface frag-
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ment, 1 Pedernales dart point, and 3 fire-cracked
rocks. Nineteen flakes and 2 burned rocks were
recovered from Level 4 (60–80 cm), and 4 flakes
and 3 fire-cracked rocks were recovered from
Level 5 (80–100 cm). The trench was extended
6 m to the east to determine how far the burned
rocks continue eastward. Fire-cracked rock con-
centrations were noted at 40–90 cm along with
Rabdotus and mussel shells. Lithic materials
observed in the extension of the Trench 3 in-
clude 1 core, 30–40 flakes, and a third Pedernales
dart point; debitage appeared to be less dense
than in the western end of the trench. Scatters
and concentrations of burned rock stretched ca.
12 m long in Trench 3, becoming less dense at
the eastern end. The largest concentrations of
burned rocks were ca. 1.3–3.7 m east of the west-
ern end of the trench.
Trench 6 was placed 25 m east of Trench 3
to determine if additional scatters of burned
rocks stretch to the east. While excavating, two
small chunks of fire-cracked rock were observed
in the upper 30 cm, three at 100–130 cm, and
two at 140 cm. In the walls, two fire-cracked
rocks were observed at 50 cm, four at 120 cm,
and two at 153–160 cm. Zone 1 reached to 153
cm, and Zone 2 followed down to 1.9 m. No cul-
tural materials other than small burned rocks
were identified in the trench walls or in the
backdirt pile. Trenches 4–5 and 7–10 stretched
to the west of Trench 3 within the proposed new
right of way. Scattered fire-cracked rocks were
observed from 20 to 120 cm in Trenches 4, 5,
and 7. No lithic artifacts were observed despite
careful cleaning of the trench walls and inspec-
tion of the backdirt.
Four dart points—three Pedernales and one
Bulverde-like—were recovered from the Trench
3. Based on dart point chronology, the site ap-
pears to date to the Late Archaic period, with
Pedernales points dating from 2400 to 3250 B.P.
and Bulverde points being slightly older at 3250–
4000 B.P. (Collins 1995).
Based on the fact that the site is buried in
Holocene alluvium and has abundant cultural
materials that may be isolable into discrete com-
ponents, it appears to have the potential to con-
tain important information and hence be eligible
for listing in the National Register of Historic
Places under Criterion D (36 CFR 60.4) and des-
ignation as a State Archeological Landmark
(Chapter 26.8, Rules of Practice and Procedure
for the Antiquities Code of Texas). Testing was
recommended to determine this.
41ER44,
Work Authorization 23
Site 41ER44, a previously recorded historic
site, was discovered after bulldozer clearing for
installation of a fence along the edge of the new
right of way for widening of FM 8 near Flat
Creek in far western Erath County. Personnel
from Big Country Archeology originally recorded
41ER44 for the private landowner after a his-
toric well was exposed (Godwin 2004). Godwin
recorded an artifact scatter, excavated shovel
tests, and conducted archival research. Artifacts
collected from the surface and shovel testing
include flaked glass, an ovate unifacial scraper
of aqua bottle glass, a second scraper, two uti-
lized flakes, whiteware, crockery or earthenware
sherds, bottle and window glass fragments, cut
nails, a metal strap, a toothed clock gear, a hand-
forged iron axe head, and a hand-forged hinge.
Archival research and analysis of the artifact
collection suggested that the site may have had
a complex history relating to early frontier settle-
ment and interaction with Native Americans.
Godwin suggested that 41ER44 was potentially
eligible for listing in the National Register of
Historic Places and for designation as a State
Archeological Landmark.
Personnel from Prewitt and Associates re-
located 41ER44 and conducted an impact evalu-
ation. Based on disturbances found within the
existing right of way, it was determined that
there is no potential for intact archeological de-
posits in the original right of way and that sur-
vey should focus on the recently acquired new
right of way. Artifacts were readily visible scat-
tered across the site within the new right of way
and included over 20 pieces of highly patinated
glass (brown, very dark blackish brown, clear or
aqua, and oxidized), a piece of whiteware with
part of a common coat of arms maker’s mark, a
cast iron machine piece, and a metal gate hinge.
The artifact scatter stretched 20 m west of the
well to 36 m east of it within the recently ac-
quired right of way.
Sixteen shovel tests were excavated on state-
owned lands within the recently acquired right
of way on the north side of FM 8 adjacent to the
previously recorded part of 41ER44. Shovel Tests
1–13 were placed in a zigzag pattern about 10 m
apart between the new right of way fence line
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and the edge of the old right of way. Shovel test-
ing began ca. 48 m west of the original site
boundary and ended ca. 24 m east of it. Shovel
Tests 14–16 were placed around the test that
yielded the most artifacts. The tests reached
depths of 5 to 46 cm before terminating at bed-
rock. Eight shovel tests were positive. Artifacts
were counted and recorded by level and then
returned to the shovel tests. Artifacts exposed
in the shovel tests included a small fragment of
red cement or brick, a piece of whiteware, two
cut nails, a large earthenware base fragment, a
clinker, and rusted metal. In addition, numer-
ous pieces of highly patinated glass were exposed
including a piece of very dark brown glass bottle
neck, one aqua or clear highly patinated bottle
base, other clear or aqua glass, brown glass, thin
window glass, clear patinated chimney glass, and
four very fragmentary pieces of clear glass that
were rounded and appeared to have been weath-
ered or sanded down.
Over 24 artifacts were observed scattered
across the site surface within the recently ac-
quired right of way. Shovel tests produced 37
historic artifacts, 34 of which are thought to pos-
sibly date to the nineteenth century. Historic
artifacts are scattered over an area of 65 m east
to west with a concentration in the center in
Shovel Tests 7 and 14. Artifacts were more fre-
quently found on the surface and in the upper
20 cm but also were common at 20–40 cm; only
1 fragmentary piece of glass was found at 40–60
cm. The revised site boundaries extend beyond
those suggested by Godwin’s 2004 investigations
to include the new right of way and now mea-
sure 85 m northeast-southwest by 70 m north-
west-southeast.
Most of the site lies outside the FM 8 right
of way, although a small part extends into the 9-
m-wide recently acquired right of way. The north-
ern portion of the site contains at least one intact
feature, a well that has been altered recently by
bulldozing. Additional subsurface features, such
as building foundations and pits, could also re-
main intact. However, the southern portion of
the site in the recently acquired right of way
does not appear to have intact features. Artifacts
are scattered throughout this area, and although
most of the artifacts probably date to the late
nineteenth century, artifacts such as the gate
hinge, a piece of red cement or brick, modern
nails, and modern glass complicate the assem-
blage chronologically. The fact that the site lies
on a well-traveled road makes it especially sus-
ceptible to the introduction of post-occupation
materials. Finally, the site surface has been re-
cently disturbed by bulldozing, and the sedi-
ments are generally shallow, reaching only 50
cm at most, and are therefore not conducive to
subsurface feature preservation. Therefore, the
southern part of 41ER44 south of the new right
of way fence line and constituting the existing
project area holds little research value. Because
it does not contain important information, it is
considered ineligible for listing in the National
Register of Historic Places under Criterion D (36
CFR 60.4) or designation as a State Archeologi-
cal Landmark (Chapter 26.8, Rules of Practice
and Procedure for the Antiquities Code of Texas).
No further work was recommended.
41FA85,
Work Authorization 1-B
Historic site 41FA85 was recorded during a
survey for widening of SH 6 at Fish Creek in
southeastern Falls County. A dilapidated house,
a well, and the remains of a windmill were re-
corded on private land at the edge of the north-
ern terrace of Fish Creek west of SH 6.
The house, which appears on the 1936 Falls
County highway map, is a board-and-batten,
pier-and-beam structure with a side gable and
was originally a small one-room house and a
back porch. A second, smaller room was added
later based on a change in the board-and-bat-
ten styles on the exterior walls. Although most
of the windows are broken, two remain partially
intact, both on the south (front) side of the house.
The original room has one remaining 6/6 win-
dow which suggests an 1880s–1890s date of con-
struction. The second room has a 4/4 window
suggesting a slightly later date of construction.
The porch has fallen off of the piers and has al-
most completely collapsed. A chimney once stood
on the east side of the original room but has
fallen; a brick pile on the east side of the house
represents the remains of the chimney. Addi-
tional brick fragments lie scattered across the
site.
A brick-lined well is ca. 8 m east of the south-
east corner of the house. The well is open, but a
cylindrical concrete pipe has been placed verti-
cally on top of the well’s rim. Water is pooled at
the bottom of the well. Two L-shaped metal posts
flank the northern side of the well but have been
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cut or broken off and may be the remains of a
windmill frame. Small, thin sheets of tin are scat-
tered in the vicinity of the well and are prob-
ably the remains of the blades. The area around
the well and to the west and south of it is very
disturbed, possibly by an uprooted tree, feral hog
rooting, or removal of a tank for water collec-
tion. Two round metal posts once stood near the
western edge of the site spanning a distance of
ca. 5 m. The posts are broken off near the ground
surface. Based on the size of the remains of the
posts and their distance from one another, these
may be the remains of a laundry line.
Six shovel tests were excavated around the
structure and well. Artifacts were recovered from
four of the six shovel tests. The tests exposed an
upper light brown silty clay loam reaching 18–
40 cm deep over a compact strong brown clay.
Shovel Test 1 was 5 m west of the house in line
with a door to the side room. It reached strong
brown clay at 18 cm. Four pieces of window glass
and one undecorated whiteware sherd were re-
covered from the upper 20 cm. Shovel Test 2 was
7 m south of the front of the house. It was nega-
tive and reached the subsoil at 24 cm. Shovel
Test 3 was 2 m southeast of the well and reached
the subsoil at 40 cm. Four window glass frag-
ments, several small brick fragments, one frag-
ment of unidentifiable metal scrap, and one
whiteware sherd were recovered from the up-
per 20 cm. The whiteware sherd has the upper
portion of a royal coat of arms insignia. This style
of maker’s mark is extremely common, and no
exact date can be ascertained. One small brick
fragment was recovered from Level 2 (20–40 cm).
Shovel Test 4 was 4 m northeast of the north-
east corner of the house off of the back porch.
The subsoil was reached at 24 cm. Four pieces
of window glass were recovered within the up-
per 20 cm. Shovel Test 5 was 4 m northwest of
the inside corner of the back porch and the room
addition. It reached the subsoil at 22 cm, and no
cultural material was recovered. Finally, Shovel
Test 6 was 3 m southeast of the front door. It
reached the subsoil at 30 cm and exposed six
pieces of window glass and one piece of metal
scrap in Level 1 (0–20 cm).
The site measures 34 m north-south by 20 m
east-west based on the structure and other fea-
tures and the four positive shovel tests. It ap-
pears to date mostly to the first half of the
twentieth century, although initial construction
in the late nineteenth century is possible. Given
the possibility of nineteenth-century construc-
tion and the presence of artifacts and features,
it was recommended that information regard-
ing the history and associations of the site needs
to be gathered to aid in assessing its eligibility
for listing in the National Register of Historic
Places (36 CFR 60.4) and designation as a State
Archeological Landmark (Chapter 26.8, Rules
of Practice and Procedure for the Antiquities
Code of Texas). Archival research involving deed,
tax, and census records was recommended, along
with oral history research.
41HM53,
Work Authorization 13
Site 41HM53, a buried prehistoric occupa-
tion site, was investigated on state-owned lands
within existing right of way in northern
Hamilton County. The site was originally re-
corded by personnel from Blanton and Associ-
ates, Inc., while conducting an archeological
survey for the U.S. Highway 281 widening and
bridge replacement project on the North Bosque
River. At that time, the cultural deposit was iden-
tified at 100 to 140 cm below the ground surface
in three backhoe trenches east of U.S. Highway
281. These investigations resulted in a recom-
mendation for further testing to investigate the
site’s potential for listing in the National Regis-
ter of Historic Places and designation as a State
Archeological Landmark. Personnel with
Prewitt and Associates conducted more-inten-
sive investigation focused on the three positive
trenches followed by the manual excavation of
eleven 1x1-m test units. The existing right of way
at the site is narrow and contains a 2.5-m-thick
fill section in addition to a buried utility line.
These conditions allowed for only a narrow strip
of undisturbed portions of 41HM53 to be inves-
tigated within the existing right of way.
Trenches 1 and 2 were located north of a
slough on the North Bosque River floodplain, and
Trench 3 was located south of the slough. Place-
ment of test units was predicated on locating
possible features in the floors of trenches or in
areas deemed probable for containing cultural
materials or features. Approximately 1 m of over-
burden was removed from each trench so that
manual excavations could focus on the cultural
zone previously identified at ca. 100–140 cm
below the ground surface. The 11 test units were
excavated in 10-cm levels, and the volume of
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sediment manually excavated and screened to-
taled 4.27 m3. Test Units 1–4 were placed within
Trench 2 to investigate Feature 1. Test Units 5,
6, 9, and 10 were placed within Trench 1 to in-
vestigate Feature 2. Test Units 7, 8, and 11 were
placed within Trench 3 to investigate the loca-
tion of a third feature identified during the ini-
tial survey.
The deposits at 41HM53 display a C-AC-Ab-
Bwb soil profile. The C horizon (0–50 cm) is a
brown (10YR 4/3) silty clay loam. The AC hori-
zon (50–72 cm) is a dark grayish brown (10YR
4/2) silty clay. Both horizons represent recent
alluvial deposition. A buried soil imprinted on
these sediments consists of an Ab-Bwb profile.
The Ab horizon (72–90 cm) is a very dark gray-
ish brown (10YR 3/2) clay loam, while the Bwb
horizon (90–125+ cm) is dark grayish brown
(10YR 4/2) clay loam. Both soil horizons exhibit
moderate medium blocky angular structure and
encapsulate cultural materials. The Trench 2
profile displays an A-Bw soil. The A horizon (0–
44 cm) is a dark grayish brown (10YR 4/2) silty
clay loam with moderate medium blocky struc-
ture. The Bw horizon (44–100+ cm) is a dark
grayish brown (10YR 4/2) clay loam with mod-
erate medium blocky structure.
The prehistoric cultural materials recovered
in screening the sediments from the test units
consist of 2 untyped dart points, 34 pieces of
debitage, 4 edge-modified flakes, 5 pieces of uni-
dentified bone, 145 fragments of mussel shell,
and 26.8 kg of burned rocks found. Four pieces
of debitage, 50 fragments of mussel shell, 14 frag-
ments of bone, and 72 g of burned rocks were
recovered from the heavy fractions of matrix
samples collected from features for flotation. The
highest number of mussel shells, 34 fragments,
came from Test Unit 5. Test Unit 10 contained 2
edge-modified flakes, while Test Units 2 and 4
each contained 1. Bone was sparse with 3 pieces
coming from Test Unit 7 and 2 pieces from Test
Unit 9. Burned rocks represent the greatest
number of cultural materials recovered. Al-
though scattered throughout the test units, Test
Unit 2 produced 36 and Test Unit 4 produced
34, by far the greatest numbers of burned rocks
recovered from individual test units.
Two features were exposed and excavated.
Feature 1 was in Test Unit 5 in Trench 2. It con-
sisted of an amorphous concentration of burned
rocks and mussel shells. Feature 2 was found in
Trench 1 covering much of Test Unit 2 and into
Test Unit 1. The feature consisted of a semicir-
cular concentration of burned tabular limestone
cobbles measuring roughly 80x54 cm. No cul-
tural materials were observed during the exca-
vation of Feature 2. Flotation of feature matrix
from both features did not produce any charcoal
or identifiable organic materials.
The distributions of the cultural materials
and features suggest that the deposits associ-
ated with 41HM53 are no more than ca. 40 cm
thick. No charcoal or other organic materials for
dating were recovered. All three of the projec-
tile points recorded at the site are similar to
Provisional Type 1 points from Fort Hood, sug-
gesting that the site may date to the Early to
Middle Archaic period, but the lack of accompa-
nying radiocarbon dates makes it impossible to
confirm this.
Investigation of 41HM53 yielded only small
amounts of cultural materials and two features.
Though the part of 41HM53 inside the U.S. High-
way 281 right of way appears to represent a rea-
sonably discrete prehistoric occupation buried
in late Holocene alluvium, cultural materials are
so sparse that it is doubtful that interpretable
samples of artifacts and other materials—includ-
ing charcoal suitable for dating—could be recov-
ered. The site does not appear have the capacity
to contribute important information for under-
standing the prehistory of the area, and hence
it was recommended that 41HM53 be judged
ineligible for listing in the National Register of
Historic Places under Criterion D (36 CFR 60.4)
and designation as a State Archeological Land-
mark (Chapter 26.8, Rules of Practice and Pro-
cedure for the Antiquities Code of Texas).
41LT307,
Work Authorization 30
Prehistoric site 41LT307 was recorded on
private land in the proposed new right of way
during a survey for a bridge replacement on
CR 153 at the Navasota River in northern Lime-
stone County. Seven Gradall trenches and two
shovel tests were excavated in addition to inspec-
tion of deep subsurface deposits in cut banks of
the river channel and several erosional gullies.
Trenches 1 and 2 were placed outside the exist-
ing right of way in the southwest quadrant of the
project area and Trenches 3 and 7 were placed in
proposed new right of way in the southeast and
northwest quadrants, all with negative results.
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Trenches 4–6 and Shovel Tests 1 and 2 were
placed in the northeast quadrant, with Trench
4 and Shovel Test 2 being in the proposed new
right of way and the other trenches and shovel
test being beyond the new right of way to the
east. Visual inspection of this quadrant revealed
two short erosional gullies in the new right of
way and the area just to the east extending from
the cut banks of the river northward ca. 5 m.
Several burned rock fragments and pieces of
chert debitage were encountered eroding from
the cut banks ca. 70–100 cm below the original
ground surface. Further inspection revealed a
Darl projectile point eroding out of the gully cut
bank ca. 73 cm below the ground surface. Addi-
tional cultural materials were found in Trenches
4 and 5 and both shovel tests in this area. The
cultural materials were recorded as 41LT307.
Trench 4 at the east edge of the new right of
way and Trench 5 ca. 13 m farther east revealed
similar stratigraphic profiles, although Trench
4 was in an area where the upper ca. 40 cm of
the floodplain deposits had been removed by
erosion. The upper 20 cm consisted of a sandy
silty loam (10YR 4/2) that appeared not to con-
tain cultural materials. Zone 2 between 20 and
90–105 cm consisted of a silty clay loam (5YR 3/4
to 10YR 3/4) and contained a few burned rocks
and pieces of chert debitage concentrated between
60 and 100 cm. Dense clay was located below Zone
2 down to 225 cm. No cultural materials were
encountered in the clay deposit.
Shovel Tests 1 and 2 were placed on the walls
of Trenches 5 and 4, respectively, to better docu-
ment the artifact densities and distributions.
Shovel Test 1 was dug to 120 cm and contained
one chert flake between 60 and 80 cm. Shovel
Test 2 also was dug to 120 cm. The upper 20 cm
(ca. 40–60 cm below the original surface) con-
tained six burned rocks and three pieces of chert
debitage. Next, between 20 and 40 cm (60–80 cm
below the original surface), only two burned
rocks were encountered. No other cultural ma-
terials were found in this shovel test.
Trench 6 was placed ca. 10 m north of
Trenches 4 and 5, outside the proposed new right
of way. No cultural materials were encountered
in Trench 6. Apparently, 41LT307 does not ex-
tend this far north. Based on the information
from Trenches 4 and 5, 41LT307 appears to be a
light accumulation of cultural materials between
40 and 100 cm beneath the original ground sur-
face. Its full dimensions are not known, since it
most certainly extends eastward beyond Trench
5. Within the current project area, however, it
probably extends ca. 10 m west from Trench 4
back to CR 153 and no more than 20 m north
from the river bank. The lack of artifacts in
Trench 7 suggests that it does not extend west
of CR 153. Based on the recovery of the single
Darl point, it dates at least partly to the Late
Archaic period, which is consistent with its shal-
low burial in late Holocene alluvium. The con-
centration of cultural materials between 40 and
100 cm suggests that the site may contain un-
disturbed deposits. If so, it may contain impor-
tant information about Native American use of
the Navasota River floodplain and hence be eli-
gible for listing in the National Register of His-
toric Places under Criterion D (36 CFR 60.4) and
designation as a State Archeological Landmark
(Chapter 26.8, Rules of Practice and Procedure
for the Antiquities Code of Texas). Archeologi-
cal testing to determine this was recommended.
41SV4 and 41SV51,
Work Authorization 8
Two previously recorded prehistoric sites
(41SV4 and 41SV51) were investigated during
a survey of a bridge replacement on U.S. High-
way 67 at Squaw Creek in eastern Somervell
County. The work was conducted in two phases.
Phase 1 of the survey consisted of visual inspec-
tion accompanied by the excavation of 12 back-
hoe trenches on state-owned land inside the
existing right of way. The trench profiles revealed
Holocene alluvium consisting of a thick, dense
clay exhibiting little pedogenesis. Typically, the
soil profiles consisted of a 30–40-cm-thick dark
brown sandy silty clay and an underlying 150–
250-cm-thick dense brown clay. Cultural mate-
rials were encountered in four trenches on the
west side of Squaw Creek. Trench 3 contained
two chert flakes ca. 30 cm below the surface, and
Trenches 5 and 6 each contained only a few
pieces of lithic debitage above 40 cm. Most of
the cultural materials were encountered in
Trench 4 in the northwest quadrant of the
project area and consisted of sparse debitage,
one Axtell projectile point, and scattered burned
rocks. These materials were present between 30
and 76 cm below the ground surface. In addi-
tion, four possible features were encountered
in the walls and floor of Trench 4. Based on
these findings, it was concluded that potentially
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intact deposits associated with previously re-
corded site 41SV4 just north of the existing right
of way could extend into the current project area,
with the area of Trench 4 having the greatest
potential for such deposits. The sparser cultural
materials in Trenches 3, 5, and 6 appeared to
represent parts of 41SV4 that were too disturbed
to contribute important information. Hence,
more-intensive survey focusing on the immedi-
ate vicinity of Trench 4 was recommended.
Limited cultural materials were encoun-
tered (but not collected) in trenching the exist-
ing right of way east of Squaw Creek. These
consisted of a few burned rocks found between
160 and 180 cm in Trench 7 in the northeast
quadrant and two burned rocks found at 89 cm
in Trench 10 in the southeast quadrant. These
materials could be associated with 41SV51 re-
corded to the north and northeast beyond the
existing right of way, or they could have been
washed in from 41SV4, 41SV51, or other sites
upstream by flooding of Squaw Creek. The cul-
tural materials in the trenches east of Squaw
Creek were considered to be too sparse to con-
tribute important information and thus were
judged to be ineligible for listing in the National
Register of Historic Places or designation as a
State Archeological Landmark, and further work
was not warranted there.
The second phase of the survey consisted of
reopening Trench 4, excavating a ca. 5-m-long
new trench a few meters southwest of Trench 4,
and manually excavating seven 1x1-m test units,
all on state-owned land within the existing right
of way. Test Units 1 and 2 were placed within
and beneath Trench 4 to investigate Feature 6
found there during the initial survey work, and
Test Units 3–5 were placed next to the walls of
Trench 4. Test Units 6 and 7 adjoined the new
trench. About 30 cm of sterile overburden was
removed from the test units so that manual ex-
cavation could focus on the cultural zone identi-
fied at 30–76 cm in Trench 4. Placement of all
units was predicated on locating possible cul-
tural features in the walls or floors of the
trenches. The volume of sediment removed from
the seven test units totaled 4.35 m3. Because the
sediments were clayey, water screening was
implemented. The matrix of four of the six fea-
tures encountered was collected in bulk for flo-
tation. Flotation was initiated in an effort to
locate charcoal and other organic materials in
addition to small cultural materials associated
with features. Flotation produced only a small
amount of cultural material and sparse uniden-
tifiable organic material but no charcoal, how-
ever, and thus the light fractions were not
submitted for analysis. Excavation of each test
unit was terminated just below the base of the
features encountered or at levels where cultural
material recovery was extremely low.
The prehistoric cultural materials recovered
during survey at 41SV4 consist of 1 Axtell pro-
jectile point found during the initial trenching;
525 pieces of lithic debitage, 7 edge-modified
flakes, 1 tested cobble, 1 ground stone, 1
hammerstone, 5 pieces of bone, and 24.8 kg of
burned rocks found in screening the sediments
from the test units; and 48 pieces of debitage, 8
bone fragments, and 1,459.2 g of burned rocks
from the heavy fractions of matrix collected from
features for flotation. The bulk of the debitage
consists of secondary and tertiary flakes with a
few small primary flakes present. The seven
edge-modified flakes consist of secondary flakes
containing small amounts of retouch on one side.
The tested cobble is a small chert cobble with
three flake scars on one side. The ground stone
consists of a fractured fragment with evidence
of grinding on one side. All bone fragments re-
covered are small and unidentifiable.
Six features were exposed and excavated.
Features 1–5 were small burned rock accumu-
lations, possibly disarticulated hearths. Feature
6 consisted of a 130x100-cm rock-lined basin
hearth. Over 75 mostly tabular to subangular
burned rocks were removed from the feature as
well as 10 fragments of unidentifiable bone, 6
pieces of debitage, and 1 hammerstone. Two
charcoal samples were collected from beneath
burned rocks in the feature and yielded uncor-
rected ages of 4340 ± 70 B.P. (UGA-14035; cor-
rected age = 4350 ± 70 B.P.; calibrated two-sigma
date range = 3350–2750 B.C.) and 3470 ± 60 B.P.
(UGA-14036; corrected age = 3560 ± 60 B.P.; cali-
brated two-sigma date range = 2120–2090/2040–
1730 B.C.). The calibrated date range of the
second sample indicates that some of the ac-
tivity associated with the feature took place
during the Middle Archaic period, and this is
consistent with the presumed age of the Axtell
point found with Feature 6 during the first
phase of survey. The earlier date of the first
sample suggests that the feature or portions of
the site also were used during the late part of
the Early Archaic period, possibly hinting at a
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long period of activity at the site.
Based on the distributions of the artifacts
and features, two possible zones of occupation
were defined, one between 99.27 and 98.90 m in
elevation and one between 98.80 and 98.50 m.
The upper zone contains the highest artifact
densities. Features are also more abundant in
the upper zone, however, they appear small and
disturbed. Features 1–5 were all associated with
this zone. No charcoal or other organic materi-
als for dating and no temporally diagnostic arti-
facts were recovered, but the dates associated
with the lower zone suggest that this upper zone
postdates the middle part of the Middle Archaic
period. The lower, apparently more-intact zone
contained only one feature (Feature 6) and had
moderate artifact densities. The two radiocar-
bon dates from Feature 6 indicate that this zone
dates to the latter part of the Early Archaic pe-
riod and the early part of the Middle Archaic
period.
Survey investigations for the bridge replace-
ment on U.S. Highway 67 at Squaw Creek re-
sulted in locating and sampling an intact portion
of 41SV4 in the northwest quadrant within the
existing right of way. Trenching in the remain-
ing three quadrants exposed limited cultural
materials that appear to represent disturbed
parts of 41SV4 and 41SV51, or, in the case of
the areas east of the creek, materials redepos-
ited from other nearby sites by creek flooding;
the sparse archeological deposits in these three
quadrants are not capable of contributing im-
portant information and thus are ineligible for
National Register (36 CFR 60.4) or State Archeo-
logical Landmark (Chapter 26.8, Rules of Prac-
tice and Procedure for the Antiquities Code of
Texas) listing. The part of 41SV4 in the north-
west quadrant of the project area appears to
have two superimposed occupation zones bur-
ied shallowly in middle to late Holocene allu-
vium. The upper zone has numerous artifacts
and cultural features, but the nature of the fea-
tures suggests that these deposits are of low in-
tegrity. Further, the age or ages of the remains
in this zone are unknown, as no diagnostic arti-
facts or datable materials were recovered. The
lower zone appears to have a more-intact Early
to Middle Archaic component containing at least
one feature, moderate artifact densities, and
datable materials. However, a substantial por-
tion of this component located within the exist-
ing right of way was removed during these
survey investigations, and it is doubtful that the
little that remains would contribute additional
important information. Hence, the part of the
site within the existing right of way is consid-
ered ineligible for listing in the National Regis-
ter of Historic Places under Criterion D (36 CFR
60.4) or designation as a State Archeological
Landmark (Chapter 26.8, Rules of Practice and
Procedure for the Antiquities Code of Texas). It
is uncertain if intact portions of the site extend
north of the current project area onto the golf
course.
41SV153,
Work Authorization 15
Site 41SV153, a buried prehistoric site, was
recorded during trenching for a bridge replace-
ment on SH 144 at Squaw Creek in central
Somervell County. Six backhoe trenches were
placed on private land along the path of a pro-
posed easement needed for a detour both north
and south of the creek. Three trenches were ex-
cavated in the southern half of the project area.
Due to the extensive disturbance both observed
and reported along the lower terrace, all sub-
surface investigation focused on the upper ter-
race. No cultural materials were found south of
the creek.
Three trenches were excavated in the north-
ern half of the project area within 4 m east of
the existing SH 144 right of way, and two of these
contained cultural materials. Backhoe Trench 5
exposed a thick cap of dark brown silty sandy
clay gradually transitioning around 50 cm to a
lighter brown sandy clay with dense gravels and
CaCO3 below 70 cm. A discrete lens of burned
rocks was exposed between 30 and 50 cm along
the entire length of the trench. The lens was also
present in the east wall between 50 and 80 cm,
though it became less dense along the southern-
most extent of the profile. In both walls, the
burned rock lens corresponded closely with the
interface between the darker silty sandy clay
loam and the lighter sandy gravelly clay, sug-
gesting a possible occupational surface. The
northern extent of the lens in the eastern pro-
file extended downward at a sharp angle to near
the floor of the trench at 100 cm, implying that
the trench may have truncated the edge of a
basin or pit feature. Small amounts of charcoal
and debitage, but no diagnostic artifacts, were
observed in the burned rock lens.
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Backhoe Trench 6 exposed a stratigraphy
that compared closely with that of Backhoe
Trench 5. A burned rock lens was found between
45 and 60 cm and was exposed intact across the
southern half of the trench floor. Small amounts
of debitage and charcoal were observed in this
lens and in the trench backdirt.
The prehistoric site identified in Backhoe
Trenches 5 and 6 is a buried component of un-
known age that could cover all of the proposed
temporary easement from Backhoe Trench 6
northward and that probably extends eastward
beyond the current project area. Given its set-
ting within Holocene alluvium, 41SV153 was
considered to have the potential for discrete oc-
cupations, but it could not be fully evaluated
based on the data produced at this level of in-
vestigation. Thus, test excavations were recom-
mended to determine if the site is eligible for
designation as a State Archeological Landmark
(Chapter 26.8, Rules of Practice and Procedure
for the Antiquities Code of Texas) and listing in
the National Register of Historic Places under
Criterion D (36 CFR 60.4).
41SV157,
Work Authorization 21
A newly recorded buried prehistoric site
(41SV157) was recorded in the new and exist-
ing rights of way during survey for a bridge re-
placement on U.S. Highway 67 at the Paluxy
River in northern Somervell County. Survey con-
sisted of the excavation of nine backhoe trenches
and nine shovel tests. Of these, three trenches
and three shovel tests exposed cultural mate-
rial. Work took place in two phases. The initial
phase consisted of the impact evaluation, exca-
vation of Trenches 1–6 and Shovel Tests 1–7, and
initial documentation of 41SV157. The discov-
ery of 41SV157 in the existing right of way ne-
cessitated a second phase of survey to look at
the new right of way in this area. Trenches 7–9
and Shovel Tests 8 and 9 were excavated during
the second phase.
Trenches 6–8 and Shovel Tests 8 and 9 con-
tained cultural materials and exposed similar
stratigraphic profiles and sediments. Zone 1
ranged between 35 and 45 cm thick and con-
sisted of a sandy silty clay topsoil. This zone con-
tained a few fragments of burned rock. Zone 2
was located between 35 and 270 cm and con-
sisted of a sandy very silty clay alluvium with
sparsely scattered burned rocks and a few pieces
of debitage and mussel shells. The cultural ma-
terials were scattered throughout the deposits
and did not occur in concentrations or lenses.
Shovel Tests 8 and 9 were placed on the walls of
Trenches 7 and 8 to better document artifact
densities and distributions. Shovel Test 8 was
dug to 160 cm and contained 2 flakes at 40–
60 cm, 1 flake and 3 burned rocks at 80–100 cm,
2 flakes and 5 burned rocks at 100–120 cm, 6
small burned rocks at 120–140 cm, and 7 mus-
sel shell fragments at 140–160 cm. Shovel Test
9 was dug to 140 cm and contained 1 burned
rock and 1 mussel shell at 20–40 cm, 1 burned
rock at 40–60 cm, 1 burned rock at 60–80 cm, 3
burned rocks at 80–100 cm, 1 flake and 10
burned rocks at 100–120 cm, and 2 flakes and 8
burned rocks at 120–140 cm. No evidence of cul-
tural features was noted in any of the trenches
or shovel tests, and no charcoal or organic ma-
terials other than mussel shell fragments were
found.
The site consists of a series of floodplain oc-
cupations represented by sparse cultural mate-
rials that have been disturbed by high-energy
flooding associated with the Paluxy River. Its full
dimensions were not established, but the site
almost certainly extends westward beyond the
boundaries of the project area and measures at
least 25 m east-west. The site measures ca. 40 m
north-south and is restricted to a higher relict
terrace, which is bounded on the north by a lower
alluvial surface. The area south of Trenches 6–8
is covered with a large pile of recently introduced
fill that occupies a low, probably truncated part
of the terrace. The cultural deposits associated
with 41SV157 are at least 200 cm thick based
on the scattered materials observed throughout
the trench walls.
The site consists of sparse burned rocks of
various sizes and a few flakes and mussel shell
fragment scattered throughout the trenches and
shovel tests. The cultural materials do not occur
in concentrations or lenses that indicate that
discrete components could be isolated. No diag-
nostic artifacts, cultural features, or charcoal or
other datable materials were encountered. These
characteristics suggest that the cultural depos-
its have been disturbed by high-energy flooding
of the Paluxy River and that the site has no ca-
pacity to contribute important information.
Hence, it appears to be ineligible for listing in
the National Register of Historic Places under
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Criterion D (36 CFR 60.4) or designation as a
State Archeological Landmark (Chapter 26.8,
Rules of Practice and Procedure for the Antiq-
uities Code of Texas). No further archeological
work was recommended within the current
boundaries of 41SV157.
Patterns in Site Distributions
The 10 archeological sites observed occupy
a variety of topographic settings. The two his-
toric-age sites are in upland settings, with one
house site (41FA85) on fluviatile terrace depos-
its in Falls County and one historic scatter asso-
ciated with a probable farmstead (41ER44) on
Cretaceous uplands in Erath County.
All eight prehistoric sites are in Holocene
alluvium close to water sources. These sites are
spread across two of the four districts included
in this project (Fort Worth and Waco). Four of
the eight sites are in the Fort Worth District in
Somervell County: 41SV153, 41SV4, and 41SV51
on Squaw Creek, and 41SV157 on the Paluxy
River. The remaining four sites are in the Waco
district: 41BQ285 on the Bosque River in Bosque
County, 41CV1636 on Cowhouse Creek in
Coryell County, 41HM53 on the North Bosque
River in Hamilton County, and 41LT307 on the
Navasota River in Limestone County.
UTILITY OF EXISTING
METHODS
The methods employed for Impact Evalua-
tions and Surveys appear to be consistent with
a reasonable and good-faith effort to comply with
federal and state laws governing identification
of archeological sites that are eligible for listing
in the National Register of Historic Places or
designation as State Archeological Landmarks.
The level of effort typically required to complete
an Impact Evaluation (e.g., 1–2 hours for a single
bridge replacement) seems appropriate given
the intent of this type of work and the generally
small project areas. When Impact Evaluations
can quickly separate those project areas for
which survey is truly a good idea from those in
which sites are very unlikely or almost surely
disturbed, they are an efficient and relatively
inexpensive measure to guard against the loss
of important archeological data.
The levels of effort spent on Surveys and the
amounts of work done (i.e., numbers of trenches
and shovel tests) also seem appropriate given
the sizes of the project areas, although the
amount of work can vary based on factors other
than project size (e.g., backhoe accessibility,
depth to ground water, landowner permission
to trench, extent of disturbance, and number and
location of buried utilities that must be avoided
during trenching). The work done on these sur-
veys easily meets or exceeds the Texas Histori-
cal Commission’s archeological survey
standards, except in some cases in which only
trenches were dug. This was the case in some
floodplain settings where shovel testing was con-
sidered ineffective and inefficient because of the
thickness of the alluvium or because of dense
clay soils. In these cases, the much greater sub-
surface visibility afforded by the backhoe
trenches and the fact that the number of
trenches well exceeds the minimum required
compensates for the lack of shovel testing.
EVALUATION OF THE NEED FOR
SURVEY
This final section deals with the related top-
ics of identifying patterns of existing conditions
that affect the need for survey and predicting
when field inspections are and are not needed.
Based on the work done during this project,
these issues can be addressed by looking at how
often survey was deemed warranted when an
Impact Evaluation was completed and the fac-
tors that contributed to these evaluations, as well
as how often potentially significant archeologi-
cal sites were found during surveys.
Of the 25 Impact Evaluations done, 8 led to
recommendations that survey could be needed
before construction. In 4 cases, the need for sur-
vey depended on whether new right of way
would be acquired, which was unknown when
the Impact Evaluations were done. The other 4
projects involved the acquisition of substantial
amounts of new right of way, with the amount
varying from 28 to 202 acres. These 4 projects
spanned long stretches of highway (ranging from
11.1–25.0 km) crossing numerous drainages
(ranging from 7 to 42 crossings). On each of those
4 projects, at least one and up to four of the drain-
ages had substantial Holocene alluvium.
The other 17 Impact Evaluations resulted
in recommendations that no survey be required
before construction based on the limited poten-
tial for sites with good integrity. Survey was not
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warranted for the following reasons. Nine of
these Transportation Activities will require no
new rights of way or easements, with all con-
struction-related disturbances restricted to ex-
isting, already-disturbed rights of way. In the
other 8 cases, Holocene deposits are thin or ab-
sent, and archeological deposits would be mini-
mal if present. Many areas of new right of way
also have been disturbed substantially.
The results of this project are consistent with
the traditional thought that Transportation Ac-
tivities that do not involve new right of way,
particularly when they are in uplands or areas
with thin Holocene deposits, are likely to be poor
candidates for productive archeological survey.
Beyond this, the frequent inability to predeter-
mine where significant existing disturbances
and thin (or no) alluvium might exist in project
areas suggests that Impact Evaluations will con-
tinue to be the prudent choice on certain kinds
of Transportation Activities, particularly those
where significant accumulations of Holocene
sediments could be present and those that are
in settings (e.g., valley margins or proximity to
known sites) where sites are likely, whether new
right of way is involved or not.
Of the 52 Surveys done under this contract,
9 investigated 6 newly recorded and 4 previously
recorded sites; 8 of the sites are prehistoric, and
2 are of historic age. This rate of positive sur-
veys (17 percent) is lower than the results of
three of the previous Survey and Impact Evalu-
ation projects done for TxDOT by Prewitt and
Associates (25 percent in the Abilene, Austin,
Brownwood, Bryan, Fort Worth, Waco, and
Yoakum Districts; 42 percent in the Atlanta,
Dallas, Fort Worth, Paris, and Waco Districts; and
45 percent in the Austin and Waco Districts) and
just barely higher than the other (16 percent in
the Bryan, Corpus Christi, San Antonio, and
Yoakum Districts). The reason for the lower rate
of positive surveys in the current project is not
apparent, although it does not appear to relate
to a decrease in effort expended on surveys. For
example, 295 trenches and 70 shovel tests and
test pits were dug during the 52 surveys reported
here, for an average of 5.7 trenches and 1.3
shovel tests and test pits per survey. This com-
pares favorably to 4.5 trenches and 3.4 shovel
tests per survey in the Abilene, Austin,
Brownwood, Bryan, Fort Worth, Waco, and
Yoakum Districts; 5.9 trenches and 1.7 shovel
tests per survey in the Austin and Waco Districts;
3.9 trenches and 4.2 shovel tests per survey in
the Bryan, Corpus Christi, San Antonio, and
Yoakum Districts; and 6.0 trenches and 5.4
shovel tests per survey in the Atlanta, Dallas,
Fort Worth, Paris, and Waco Districts. In any
case, the rate of positive surveys in the current
project is sufficient to suggest that conducting
surveys in these areas generally was a good idea.
Of the 10 sites investigated during surveys,
4 prehistoric sites were recommended for test-
ing to assess eligibility for listing in the National
Register of Historic Places and designation as
State Archeological Landmarks, and 1 historic
site was recommended for archival and oral his-
tory research. Site 41BQ285 was judged to have
the potential for important information because
it contains a dense accumulation of undisturbed
cultural materials between 28 and 60 cm and a
sparser scatter between 60 and 80 cm in late
Holocene alluvium. The presence of charcoal
indicates that the deposits are datable. Site
41CV1636 was considered potentially significant
because it is buried in Holocene alluvium and
has abundant cultural materials that may be
isolable into discrete components. Site 41LT307
was considered to have the potential to contain
important information because it is buried in
Holocene alluvium, and the concentration of
cultural materials between 40 and 100 cm sug-
gests that the site may contain undisturbed de-
posits. Site 41SV153 was judged potentially
significant because it has dense cultural depos-
its buried between 45 and 80 cm in Holocene
alluvium. Finally, historic site 41FA85 appears
to date mostly to the first half of the twentieth
century, but initial construction in the late nine-
teenth century is possible. Given its potentially
early date and the presence of artifacts and fea-
tures, it was recommended that information re-
garding the history and associations of the site
needs to be gathered to aid in assessing it. Ar-
chival research involving deed, tax, and census
records was recommended, along with oral his-
tory research.
Of the five sites (or parts of sites) investi-
gated during surveys and not considered to war-
rant further work, four prehistoric sites
(41HM53, 41SV4, 41SV51, and 41SV157) con-
tain cultural materials buried within Holocene
alluvium. Although the contexts of these sites
are conducive to the preservation of important
information, the archeological remains tend to
be so sparse that it is doubtful that interpret-
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able samples representing isolable components
could be recovered. Furthermore, some have
been disturbed. One site (41ER44) is a historic-
age artifact scatter that extends into the new
right of way and is too disturbed or too recent to
yield important information.
In total, 50 percent of the sites investigated
during surveys (50 percent of the prehistoric
sites) were considered to have the potential to
contain important information. Four of the five
potentially important sites (41BQ285,
41CV1636, 41LT307, and 41SV153) later were
subjected to test excavations by Prewitt and
Associates under a separate contract. None of
these were found to be eligible for listing in the
National Register and designation as State Ar-
cheological Landmarks. It can be argued that
the percentages mentioned in this paragraph
should be higher, if the point is to maximize the
effectiveness of the dollars spent on surveys.
That is, shouldn’t we be finding higher percent-
ages of significant sites? The answer to this ques-
tion is not so simple, however. There are many
variables that contribute to decisions about
when surveys are needed, and all sites encoun-
tered during surveys must be recorded, regard-
less of their apparent significance. There is even
a competing argument that the percentages
should go down as we get better at discriminat-
ing sites that are truly important from ones that
are not. Ultimately, simple expectations such as
these probably will never, or seldom, be met be-
cause the need to make sure that public monies
are used effectively must be balanced against
the need to ensure that important cultural re-
sources are not lost without receiving the proper
treatment.
AVENUES OF FUTURE
RESEARCH
In a broad sense, the eight prehistoric sites
investigated during this project offer informa-
tion on the kinds of sites created by Native
Americans in streamside and low terrace set-
tings in the northern part of central Texas
(Bosque, Coryell, Hamilton, and Somervell
Counties) and the central Blackland Prairie
(Limestone County). These range from very low-
density artifact scatters such as 41LT307 and
41SV157, which probably represent lightly oc-
cupied extractive or processing localities, to sites
such as 41BQ285 and 41CV1636 where abun-
dant cultural materials represent longer occu-
pations or more-frequent reoccupation of
selected locales, probably for a broad range of
activities. Additional work at the four sites rec-
ommended for testing (41BQ285, 41CV1636,
41LT307, and 41SV153) could provide a variety
of kinds of information that would help clarify
what Native Americans did at these locations,
when they did it, and how these sites fit into
larger settlement systems. These are the pri-
mary avenues of future research that these sites
offer.
In terms of the historic sites, potential av-
enues of future research are limited by the small
number of sites (n = 2) and the fact that one of
them (41ER44) has no intact deposits inside the
current project area and has a poorly understood
history. Recommended research pertaining to
the other site, 41FA85, is likely to yield infor-
mation about agriculture and rural land use in
the Fall County area during the late nineteenth
and early to mid twentieth centuries.
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Arrow point: Point used to tip an arrow, which is propelled by a bow.
Biface: Piece of conchoidally fracturing stone that has had flakes removed from both faces to create
a tool.
Core: Piece of lithic material from which one or more flakes have been removed.
Dart point: Point used to tip a throwing spear or dart, which is propelled by an atlatl.
Debitage: Debris generated by the removal through percussion or pressure of flakes, chips, and
chunks to make stone tools.
Fill section: Introduced fill used to elevate the approaches to a bridge above the surrounding ter-
rain.
Flake: Generally thin piece of conchoidally fracturing stone with a positive bulb of percussion show-
ing that it was removed from the parent piece by percussion or pressure.
Hammerstone: Rock used as a hammer, e.g., in making stone tools, crushing nuts, etc.
Impact Evaluation: Onsite inspection documenting existing damage or other conditions that may
preclude the presence of intact archeological deposits within the project area for a proposed Trans-
portation Activity.
Megafauna: Very large animal.
Midden: Accumulation of occupational debris, particularly organic remains, burned rocks, or shells.
Projectile point: Inclusive term for arrow and dart points.
Sherd: A piece of broken pottery.
Survey: Fieldwork to locate archeological remains within the project area for a proposed Transpor-
tation Activity, including on-foot examination of the surface, shovel testing, and trenching by me-
chanical means where appropriate.
Transportation Activity: any proposed project involving the development, design, construction,
or maintenance of the state’s intermodal transportation system.
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The interim reports for the Impact Evaluations and Surveys are on the included CD-ROM. Au-
thors of the reports were Cory J. Broehm, Ross C. Fields, Tim Gibbs, Timothy B. Griffith, Karl W.
Kibler, and Jennifer K. McWilliams.

